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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave. listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), 
Joe Long (WA2EJT), Jim Riff (K7SC), David Ishmael (WA6VVL), George 
Misic (KE8RN) 


Editor’s Comments 


2012 KD@HG Heavy Metal Rally 

From what I could hear last December 29th, 
the annual KD@HG Heavy Metal Rally was a 
big success and just as popular as ever with a lot 
of participation. There were so many AM signals 
on the usual 75-meter AM frequencies that I tamu 
could hear QSOs four and five deep from 
Colorado. I hope that once photos and comments start arriving, I will be able print 
the Heavy Metal Rally report in the February issue as usual. 
2013 Postal Rate Increase 

The US post office will be raising rates again during January 2013. I am not yet 
sure if this will affect US or Canadian subscription prices; I am trying to avoid a 
price increase if at all possible. Overseas mailing has gone up faster than any other 
and I’ve had to raise the overseas subscription costs. I do know the cost of US 
mailing permits will be increasing, and Electric Radio is mailed using these permits. 
This didn’t happen during the last several rate increases, so we will wait and see how 
much everything goes up. I do know the cost of shipping items from the ER 
bookstore will have go up because all classes of shipping are increasing. Hopefully, 
it won't be a large increase. 
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Coee Christine Page (a friend of W7MS), excellent musician Joe Walsh 
(WBG6ACU, center), and Mike Student (W7MS, right) paused for this photo to 
be taken prior to Joe’s performance the evening of 9/28/2012, during his 


“Analog Man” concert tour. The performance was held at the Silver Legacy - 
Resort and Casino in Reno, Nevada. (Photo Courtesy of hae 


The E.F. Johnson Pacemaker 
AM/SSB/CW Exciter -Transmitter 


By Latin twill PE. Wa ilwW. 
1055 Powderhorn Drive 
Glen Mills, PA 19342 


lhwill@verizon.net 


Introduction and Preliminary 
Inspection 

Last year, while visiting Chuck Teeters 
(W4MEW), he handed, ‘err, rather he 
said “pick this heavy Pacemaker up” and 
it went into my car for the trip back north 
across the sleepy Savanna River to restore. 
It sat awhile in my basement workshop 
and finally it was time to get it on the 
bench, checked out and restored. 

Many times I do a “cold” power-on 
test, but this time, before any power up, 
and upon a closer look, here is what I 


found by inspection: Figures 3-5 show 
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how the set looked as-received. 

First, the Pacemaker is housed in a 
cabinet as large as a Viking, weighing 90 
pounds, and only uses a single 6146 in 
the final! A generous coating of nicotine 
was deposited on the exposed parts of the 
cabinet and knobs. I also found a faded, 
scratched, and generally unreadable EF 
Johnson label on the chassis rear. I realized 
that the included Johnson original 
manual had “16788” in ink on the front 
cover. This might be the serial number. A 
read “Edwards 
Communications Service, Inc., 1821 
Avenue M, Lubbock, TX, Commercial, 
Amateur, CB” was affixed to the rear of 
the cabinet. The main bandswitch was 
frozen. A duplicate 4-inch phone jack 
for the key was added to the front panel 


Service tag. chat 


Figure 1: The Johnson Pacemaker was produced from 1956 to 1959. 
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~ EDWARDS COMMUNICATIONS SERVICE, INC. 
1821 Ave. M. Lubbock, Texas 
Phone PO 2-2591 Mite PO 3-1711 

Commercial - Amateur-CB 
Figure 2: The Old Service Tag 


below, and generally centered between, 
the “Mode” and left “Carrier Balance” 
controls. Based on some pictures I have 
seen, it is possible that this modification 
was, in fact, done during production at 


EF Johnson. Its presence is not shown on 
the original Johnson manual that came 
with the set. 

Electrically, I found a number of chassis 
wiring changes made by a previous owner 
but they were generally documented in 
the schematic. A new 3-wire power cord 
had been added to replace the original 2- 
wire fused-plug design. The AC switching 
contacts, SW2A, front 3 and 4, of the 
“Operate” rotary switch were badly 
burned. A new DPST toggle switch had 
been added on the front panel to switch 


eS 


Figure 3: Top View of the Unrestored 


Pacemaker 
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Figure 4, above, is the rear view of the 
unrestored transmitter and figure 5, 


below, is the under-chassis view. 
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the unit on and off. A 
single fuse had been 
added, 
tacked onto pin 8, the 
DC output of the 5R4 
HV rectifier socket, to 
feed the HV choke. 
The 5R4,'5U4, and 
6X4 rectifiers had been 
replaced by solid-state 
diodes with none of the 


rather 


required resistor 


compensators to 


prevent excessive high 
voltage. These will be 
restored to factory 
specifications. 

Spot checking the 
resistors, most checked 
within tolerance. A 
badly burned and open coil in the original 
4-pole plate circuit double throw T-R 
relay was determined to be unrepairable. 

Two additional BNC connectors were 
installed on the back panel. One was 
used with an added small 6-VAC relay 
for a high impedance receiver RF input 
feed from the PA circuit and for the 
grounding of the receive antenna line 
while transmitting. The other was used 
to monitor the low-level drive signal, 
probably with an oscilloscope. Both of 
these modifications were removed. 

All electrolytic and some of the paper 
capacitors had been replaced, probably 
in the 1970s. All three stacked 60 pF/ 
450V HV supply electrolytics, even 
though previously replaced, failed a 
standard reform and stored-energy test. I 
also replaced the few paper caps, all of 
which showed excessive leakage. The 
+300V LV supply 80-pF filter, the bias 
supply 100-pF filter, and the smaller 
cathode bypass caps also failed tests and 


were replaced’. 
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Figure 6: This is a close-up view of the homemade jig to 
preset the VFO tuning reduction drive correctly onto the 
VFO tuning capacitor, C-108. The 34” lock washer mounts 


on the rear of the front panel. In this picture, the lockwasher 
is hidden behind the jig. 


A Warning about the VFO Coupling 
Assembly 

The Pacemaker VFO assembly, similar, 
but not exactly like an EF Johnson 122, 
is firmly mounted to the main chassis 
and has two small right angle brackets 
affixed to the front panel. The VFO 
tuning capacitor, C108, has a small 
flexible coupling with an extremely thin 
Bakelite interface that attaches the tuning 
capacitor to the rear of the reduction 
drive which is affixed to the front panel 
with a %4-inch nut and lock washer. I 
found, after removal, that the coupling 
Bakelite was broken, possibly by me, 
because of a lack of information on the 
makeup. From 1957 and 1958 Johnson 
catalogs, it appears while many Johnson 
units were offered as kits, the Pacemaker 
and the Desk Kilowatt are two that were 
not, so there probably are no assembly 
instructions existing. 

The front panel hole that accepts the 
VFO reduction drive is oversized allowing 
for alignment with the shaft coupling 


from the rear VFO. The flexible coupling 
January 2013 


on the VFO capacitor shaft front set of 
screws have to be loosened or tightened 
with a quite long, thin tool that is fished 
up through the bottom of the chassis 
around the main tuning capacitor shaft 
and the dial cord drives. This step can 
only be done on reassembly with the 
reduction drive not affixed to the front 
panel. The original coupling used slotted 
8-32 setscrews. To make the reassembly 
easier, I replaced the slotted setscrews 
with the Allen type and cut a homebrew 
jig to tighten the assembly at the correct 
location on the VFO shaft. See figure 6. 
Design 

While not unique to the Pacemaker, 
this is the first vintage sideband rig I have 
worked on where the classic 4-phase 
balanced modulator is operated on a 
different frequency for each band. This 
design allows a full choice of lower and 
upper sideband on every HF band—but at 
the expense of a more challenging design. 
The development of the final 80- through 
10-meter output frequencies is done bya 
band-specific, single-conversion process. 
As an example, on 80 meters, the SSB 
suppressed carrier generation is crystal 
controlled on 500 kcs and mixed with 
the VFO on 3 to 3.5 Mcs to output on 
3.5 to 4 Mcs. This approach results in the 
VFO drift to be essentially the same on 
all bands. Only on 10 meters, where the 
VFO has to cover 1.7 Mcs, does the VFO 
change to a range of from 3.0 to 4.7 
MHz, as compared to 3.0 to 3.5 MHz on 
80 through 15. As shown in table 1 (page 
12), I documented the five actual crystal 
frequencies during the post-repair testing. 
EF Johnson Pacemaker Restoration - 

Initial Repairs 

Like many projects, this one took far 
longer than expected mainly because of 
interruptions and procrastination by the 


author. Little by little, chassis and front 
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Figure 7: The chassis shines again after 
a through cleaning. 


panel cleaning was accomplished, see 
figure 7. Chassis and cabinet initial 
cleanup was done with a 50-50 mixture 
of non-bleach Fantastic® and ordinary 
grocery store ammonia’, as suggested by 
Bill, K3JPB. The solution was applied 
over and over until all evidence of nicotine 
was gone. The cabinet had sufficient 
chipping and scratches of the finish that 
a complete restoration, repainting, and 
new silk-screened lettering are required. 
In the meantime, a coating of ordinary 
liquid car wax restored the original shine. 
All the knobs were really dirty with 
nicotine and the usual crud from 
operator's fingers. Besides using the 
chemicals above, the knobs were cleaned 
several times in my small ultrasonic 
cleaner. Most of the Johnson knobs had 
lost the white inserts that make up a 
rather cool “pointer” and I started looking 
for a suitable replacement material. After 
some research, I selected 1/8-inch 
diameter white Teflon rod material that 
was easily cut to fit?. Of the smaller 


knobs, some were painted EF Johnson 
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4PDT with a 10,000- 
ohm coil that looked 
OK for the job. (Figure 
11). Fortunately, the 
Pacemaker does not 
switch the high voltage 
or the plate transformer 
HV winding center taps 
like some sets do. A 2- 
watt, 1000-ohm carbon 
composition resistor 
was added in series with 
the new relay coil to 
throttle back the coil 


Figure 8: This is the old T-R relay, shown during restoration 


work. 


“maroon” while some appeared to be 
closer to black. 

The original T-R relay was a classic 4- 
pole form “C,” 10,000-ohm coil “plate 
circuit” type that was cooked beyond 
repair—more than likely caused by the 
extra current through the coil on transmit 
through V10B, the 12AT7 keying tube— 
as a result of the higher LV from the 
solid-state rectifier replacing the 5U4. 
After looking around, I finally settled on 
a plug-in relay, an Ormion type “MY,” 


current by about 2 mA. 
Continued inspection 
found more out-of- 
tolerance parts, and, worse, the changes 
to the bias supply by a previous owner 
had to be completely rewired, as I will 
discuss later. 

The VFO dropping resistor was well 
within tolerance and showed no signs of 
overheating. However, I decided to 
replace it with 2-watt 10-k and 8.2-k 
resistors in series. The measured total 
current drawn by the 0A2 and the 6AU6 
was about 10-2 mills. The new resistors 
remained in the VFO can subassembly 
and run noticeably 
cooler to the touch. 

Once the power 
transformer and filter 
chokes were cleaned, 
dipped in transformer 
varnish, and painted?*; 
all the ‘eleetrolytics 
replaced® along with the 
T-R relay and several 
out-of-tolerance 


resistors, it was time for 
a smoke test. 
The’ trusty “Stacoe 


re 


Figure 9: Here is how the power transformer looked before y4;jable transformer 


cleanup and revarnishing. 
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Figure 10: The cleaned power 
transformer, and chokes L-31 and L- 
32, were cleaned and hung up while the 
new varnish dried. 


was used to wake the Pacemaker up and 
the smoke stayed in the wires. 

The first order of business was to 
partially reassemble the crystal oscillator 
subsection that is mounted in the front 
left corner of the chassis, and to test it for 
output. I quickly found out that the red 
B+ lead from a terminal strip immediately 
below the unit, but located under the 
chassis and somewhat hidden, was 
disconnected (actually cut) by a previous 
owner and that the wire was now too 
short. After changing that out, a check 
was made of the five crystal-oscillator 


positions and I found that there was no 
output from the +45 degree current- 
leading output from one-half of V13, the 
12BH7 cathode follower. The minus 45 
degree current-lagging section seemed to 
be OK. R68, a 220-ohm, %-watt 
precision resistor feeding the defective 
section was cooked. 
Interesting, because there is no DC on 
that resistor and the RF power is not 
enough to cook it! 

To get to it, I had to completely 
dismantle SW6, the 2-section, 5-position 
steatite wafer-rotary switch that is ganged 


completely 


to the rest of the band switching system 
with an inverted dial cord loop. Even 
though I was careful in reassembly, 
somehow the steatite section for the 
crystal selection had cracked and had to 
be repaired. Gorilla® glue seems to be just 
fine for this task, being careful not to get 
any in the area where the rotor had to be 
able to turn. If, for some reason it doesn’t 
hold up, I have a spare NOS junk box 
steatite wafer to substitute. 

With that completed, the unit was 
reinstalled on the chassis and the dial 
cord from the main band switch was 
reattached to the coupling. The 
connecting dial cord has a complete twist 
so that when the bandswitch rotates 
clockwise, the crystal assembly switch 


Figure 11: Here is a close-up view of the new plate circuit relay, as-installed. 
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Figure 12. Here is the repaired Pacemaker “Operate” switch showing a 0.1-pF, 630- 


volt capacitor added across the AC contacts. The switch to the left is SW-3, the meter 
range selector. The 0.51 ohm plate current resistor, discussed in the text, is on the 


rear of this switch. 


rotates counterclockwise. During the 
extended testing period discussed below, 
this dial cord failed from fatigue and was 
replaced with a new cord exactly like the 
original. Getting this aligned correctly 
was a bit tedious—but not impossible like 
some sets can be. Use the old one for a 
guide. 

As I mentioned earlier, the original AC 
switching contacts SW2A, front 3 and 4 
of the “Operate” rotary switch, were badly 
burned. I kept looking at still having the 
previous owners new “unauthorized” 
on-off switch on the transmitter after 
restoration, so I decided to attempt a 
repair of SW2A. Fortunately from my 
high school model airplane days, I still 
had a small collection of miniature brass 
hollow rivets that we used to construct 


“McNabb” 27-MHz regenerative 


receivers for the radio controlled models. 
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I finally found my stash and, luckily, I 
still had a few of the smaller ones that 
were an exact fit for the steatite wafer 
contact holes. Figure 12 shows the results 
of a second try at fixing the switch. On 
the first repair attempt, the SW2A rotor 
had been burned to the point that when 
the switch was put into the SSB position, 
power was not applied. A little bit of 
staring showed that I could shift the 
contacts one position left and all would 
work. After the change, that is exactly 
what happened. After several weeks of 
operating the switch, the power switch 
contacts are still performing just fine. 
First, Bringing Up the Balanced 
Modulator Circuits: AF Circuit 
Problems and Alignment 
Work next turned to the audio 
amplifiers and the audio phase shift 
system, the design of which is pretty 
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standard for a phasing type SSB generator, 
except that the RF components of the 
balanced modulator change for each 
band. This method allows for easy 
selection of either sideband for any band, 
and variable, metered carrier injection 
allows the Pacemaker to operate as a 
single-sideband, full-carrier AM 
transmitter®. The drawback is the carrier 
balance must be touched up on each 
band every time one switches bands. 
But there’s more! Now that the carrier 
injection was working at the Johnson 
manual-suggested audio frequency of 2 
kes, I still did not have a good 90 degree 
audio ellipse on a phase stable X-Y 
oscilloscope, as described in the manual. 
The initial problem there turned out to 
be a suspected-defective EF Johnson- 
supplied audio phase-shift network. The 
Johnson-supplied unit, and the B&W 
2Q4 unit discussed next, are commercial 
implementations of the one described by 
W2KUJ, Dan Norgaard, in GE Ham 
News for November-December 1950 in 
the article titled SSB, /R. This unit, as 
discussed by W2KUJ, requires an input 
signal from a low-impedance, non-equal- 
level, out-of-phase audio source; and it 
also requires that the output stage load be 
a very high impedance.’ Fortunately, I 
still had a B&W 2Q4 (350) unit that I 
purchased in the late 1950s, as a teenager, 
for building a phasing-type SSB 
generator. The unit in the Pacemaker 
had two cold solder joints and two way- 
out-of-tolerance 1% resistors (ROO3, 
487k and RO04, 125k.) I ordered 0.1% 
replacements from Mouser to rebuild the 
original unit®. Checking the repaired unit 
against the B&W one, the audio phasing 
setup only required a very small 
adjustment of R11 and R18 to restore 90 
degrees of shift. I kept the original EF 
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Johnson audio phase-shift network in 
the rig. A very good refresher on phasing 
type exciters can be found the ARRL 
Single Sideband for the Radio Amateur, 
first edition, pages 89-102. In the testing 
section of this article later, I'll discuss a 
unique form of distortion in phasing 
generators that is quite evident in the 
Pacemaker and covered in great detail in 
the ARRL SSB Handbook, starting on 
page 94. 

In addition, R11, the 500-ohm audio 
balance potentiometer associated with 
the B&W audio phase shift network, was 
open on one side so, thanks again to Bill, 
K3JPB, a NOS Allen Bradley unit was 
used to fix that problem. After replacing 
these two items, | still had a very ugly X- 
Y Lissajous pattern that still would not 
adjust according to the Johnson manual. 

The problem this time turned out to be 
the main bias supply for the PA that is 
also used to bias both the 12AT7s in the 
balanced modulator, the GBEG6 mixer, 
and the 6AU6 pre-driver. It measured 
low in voltage and had plenty of 60 CPS 
hum-—per my TEK scope. This was traced 
to the use of a spare pin on the 0A2 
voltage regulator tube socket as a tie 
point for the bias network. A check of the 
tube manual showed this spare pin was 
listed as an internal connection within 
Phe: tube, attached 
components to a new stand-alone tie 


Moving the 


‘point got the voltage up to specification, 


removed the hum, and it now produced 
a nice circle from 400 to 3500 CPS that 
could easily be adjusted to 90 degrees of 
shift?. 

A comment here-for best results do 
the audio phase calibration with the band 
switch on 40 meters rather than on 80 
meters, and change the second point for 
the X probe, as described on page 22, 
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2000 Cycles 3000 Cycles 


3500 Cycles 


Figure 13: Oscilloscope displays of the 
audio phase shift network from 400 to 
3500 CPS. The 7904 oscilloscope used 
a 7A26 plug-in for vertical deflection 
and a 7B50 on external for the 
horizontal. Audio was from a low- 
distortion Heathkit IG-72 audio 
decade-switched generator. 


paragraph E (d), to the opposite side of 
L5, that is, at the junction of C15 and 
C18. On the end of L5 suggested by the 
manual, the modern wideband scopes of 
today pick up the 500-kcs carrier when 
looking into the audio and fuzz-up the 
display. 

A web site I found on the Internet has 
quite a discussion on the restoration of a 
Pacemaker’? by owner Lee Craner. I have 
no connection with this site but several 
items I saw there are worth listing here. 
The owner suggested that some “on-air” 
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audio residual hum could be eliminated 
by adding a separate filament return line 
going directly to the transformer’s heavy 
green filament output winding, which is 
grounded to a large lug above the rear 
panel accessory socket. This new wire 
only feeds the filament return pins (4 and 
5) of V1 and V2 after the direct socket 
grounds are disconnected. On each tube, 
other leads that were previously grounded 
along with the filament returns, must be 
relocated to a nearby ground connection. 
I decided this would be a worthwhile 
modification. His site also has nice 
redrawn schematics of the Pacemaker’s 
flow. that, «helps jwach 
troubleshooting. As shown in table 2, at 
the output of the audio balanced low- 
pass filter across R-11, the audio response 
was within 3 dB from just below 300 to 
just above 3000 CPS. Care must be taken 
with the type of microphone audio output 
because the mic gain is after the first 
active audio stage. Based on the audio 
drive levels used in alignment, this set 
likes the high-Z non-amplified 
microphones typical of the era it was 
introduced. Output levels much over 0.07 
volts RMS at the mic input overloaded 
the Pacemaker speech input circuit of 
V1A, a 12AX7. This was easily seen on 
the audio phase shift Lissajous pattern. 
Next, the Balanced Modulator RF 
Alignment 


audio 


The Johnson manual alignment 
instructions have the maintainer first 
complete the initial balanced modulator 
setup for RF on 15 meters. This is done 
so as to insure good initial RF carrier 
balance and for the correct setting of 
R33, “Channel Gain,” before alignment 
of the remainder of the bands is tackled. 
The Johnson manual says that R33 is 
only adjusted on 15 meters and not 
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readjusted on the remaining bands. 
Well, when I began the RF alignment, 
I found out quite quickly that, while 
following the book procedure, the two 
front-panel carrier- balance controls, R26 
and R31, could not null out the carrier, 
not only on 15 meters, but also on 80. 
The Hickok tube checker quickly showed 
that the four triode sections of the two 
existing balanced modulators, V4 and 
wey had different 


transconductance, varying over a 10-to- 


widely 


1 range. 

Checking stock, I found two NOS GE 
aonotat, AJA) /7/ECC81, tubes that had 
Gm on all four sections within about 
+10% of each other. After changing to 
these I now could make balance, but the 
two carrier-balance controls, R26 and 
R31, which the schematic shows as single- 
turn, linear-taper, 2k-ohm pots, required 
very critical setting to achieve full 
balance’. My Pacemaker had a circuit 
change here, not shown in the included 
factory manual. The available schematic 
shows each balance control as simply a 
2k-ohm linear potentiometer. In mine, 
each 2k-ohm pot was replaced with a 
series string of a 500-ohm glass precision 
resistor in series with a 1k- 


An Unusual Problem on 15 Meters 

During the alignment of the IF system 
on 15 meters, I began to have significant 
issues. They appeared to be both an 
inband, but broadband, oscillation and 
VFO tuning-related spurs that would 
result in a complete zero beat when near 
21.000 MHz and also would result in an 
inability to null out carrier balance. At 
times the minimum carrier amplitude 
would be 1-3 watts as measured on a Bird 
43 with an HF band 100-watt slug. 

I spent the better part of a week almost 
continuously on this problem. First, the 
mechanically induced spurs were caused 
primarily by mounting screws that had 
worked loose with age. They attached 
the main VFO frame, and to a lesser 
extent, by one loose screw, to an inter 
compartment shield between the 6AU6 
and the GCL6. These were found after 
completing a touchup of the neutralizing 
caps for both the 6146 and the 6CL6. 

Next, measurements of the tunable 
spurs showed that the 7th harmonic of 
the VFO, when tuned to 3 MHz, wound 
up on 21.0 and was coupled through the 
transmitter. As shown in Figure 14, the 
calculated response of the Johnson VFO 
low pass filter within the VFO consisting 


pli peand another 500- | “susadnc 
ohm glass resistor. This series 
combination effectively slows 
down rate of change of both 
R26 and R31 but at the |isox 


expense of reducing the total 


1,667K 


2K GE 


PACEMAKER VFO FILTER OUTPUT 


Transmission, dB 


adjustment range of these f 
controls. After considerable 
frustration, I ordered and 
installed two new 2000-ohm, 
10-turn miniature pots’ for 


666.7 
333.3 


carrier balance, which finally | » 
allowed easier carrier balance 


-39 dB @ 21 mcs. 


adjustment. 
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Figure 14. The VFO’s Output Low-Pass Filter 
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Table 1: Measured Pacemaker Xtal SSB 
Carrier IF Frequencies, VFO 3.000 to 
3.500 Mes, Except 10 Meters, 3.000 to 


4.700 Mcs. 
REL. dB 


| 50-cps | cps | -22.5 dB | dB 
1 ke, 0.0 dB 

2 kes. | kes. -0.3 dB 

-1.2 dB 

3.5 kes. kes. 4.0.43 | dB 

-6.5 dB 


[4.5 kes. | kes. -9.1dB | dB 


Table 2: Pacemaker Audio Amplifier 
Frequency Response — Microphone 
Input to Output of 3 kcs Audio Filter 
across R-11. 


of C121),1.39,and G122.paralleled. with 
a short section of RG-59/U, provided 
better than 30 dB of attenuation below 
the already low level of the harmonic, as 
measured at the filter input'®. I tried 
substituting my HP 8640B signal 


generator, which has very low harmonic 
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content, for the VFO and, surprise, the 
6BE6 was generating the strong harmonic 
from the approximately +3 dBm VFO 
fundamental output. Since the 6BEG is a 
nonlinear mixer, any harmonic content 
near the frequency that the plate circuit is 
tuned to cannot be eliminated from the 
output of the stage. All voltages on the 
mixer checked well within the test data in 
the manual and substituting different 
tubes made absolutely no difference. 15 
meters is the only band where this type of 
harmonic relationship occurs and | 
suspect it’s been a problem since new. 
Anyone who knows of a work-around or 
has an unmodified Pacemaker without 
the problem I would appreciate hearing 
from. One other comment, substituting 
a 6AHG6 for the GAU6 in this particular 
VFO" results in about 3-4 dB less output, 
which makes drive a bit light. Since the 
VFO only operates in the 75-meter 
region, I saw no need to require the 
increased stability that would benefit 
other rigs that multiply the VFO output. 
The old rule of insuring a 30 minute set 
warmup applies here. 

Alignment of the remainder of the 
bands generally was completed using the 
Johnson procedure. 

Final Output And Plots 

During the tune up, it appeared, from 
the measured transmitter output, that 
the actual 6146 plate current was low as 
compared to the plate current indicated 
on the Pacemaker front panel multimeter. 
A check of R-85, a 0.51 ohm Ip current 
sampling resistor mounted on the rear of 
the meter selector switch, SW-3, showed 
it to be way out of tolerance. Replacing 
that 1% resistor restored more reasonable 
6146 plate current indications. 

The test setup for alignment includes 
the Pacemaker RF output feeding a Bird 
Model 43 non- peak-reading wattmeter 
with an HF 100-watt slug. The wattmeter 
terminates into a 50-watt, precision 
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power attenuator with a measured 71 dB 
attenuation at 21 MHz. The 15 meter 
USB and LSB plots (figures 15 and 16), 
from the Anritsu $362E, show the static 
Pacemaker output with the desired 
sideband achieving 30 watts PEP and the 
unwanted carrier and sideband at least 
33 dB down. It was not necessary to 
readjust any of the carrier balance controls 
while changing sidebands to obtain these 
results on this single band. When 
switching to other bands, the adjustment 
of the two carrier balance controls will 
result in acceptable sideband and carrier 
suppression after the set has been on for 
30 minutes or so. 


Ref Lvl 
-~14.0 dBm 


Input Atten 
10.0 dB 


Detection 
Peak 


RBW 
100 Hz 


VBW 
30 Hz 


#Sweep Time 
167 ms 


Traces 
&: Recalled 


Sweep (Fast) 
Continuous 


Freq Ref 
Int Std Accy 


Center 21 ‘008 MHz 
Span 20.000 kHz 


This project took untold and 
undocumented hours to complete but in 
the end I think it was worth the trouble. 
The unit now sits along with my HRO- 
50 on the Johnson desk kilowatt. 
Footnotes: 

1. Some of the replacements were NOS 
Sprague Atoms® while for others, I used 
high quality Vishay/Sprague “Atoms®” that 
are rated for high ripple in power supply 
service available from Mouser Electronics. 
See www.mouser.com. 

2. Never mix bleach and ammonia. 

3. Available from McMaster-Carr, part 
number 8546K31. See www.mcmaster.com 


4. See article by author in ER #172, page 
25, Sept. 2003, Reviving Another Old 


Spectrum Analyzer 


21 ae MHz 


Figure 15, Pacemaker LSB performance: This is a screen shot of the 
spectrum analyzer centered on 21,008 kcs. Audio input is 0.05 v RMS, 
transmitter output 30 watts, vertical divisions are each 10 dB. Full scale 
represents approximately 500 watts. Carrier suppression is >39 dB. USB 
suppression is 33 dB. Audio 2"' harmonic (4 kcs) suppression >30 dB=3% 


distortion. 
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Ref Lvl _ 
—-14.0 dBm 


“Input Atten 
10.0 oB 


Detection 
Peak 


RBW 

100 Hz 

VBW 
30 Hz 
#Sweep Time 
167 ms 


Traces 
A: Recalled 


t aS | 1 4 1 ' 
ifs) co “J & CG ne) 
Oo Oo : 5 Lom) i=) =) 


————S==—* 


Sweep (Fast) 
Continuous 


Freq Ref 
Int Std Accy 


. 
_ 
oO 
a<y 


a 


20. 996 MHz 


tt i 
Pt tL Tg oan 
Als Ml LT 


Center 21.008 MHz 
Span 20.000 kHz 


spectrum Analyzer 


Fig 16, Pacemaker USB Performance: This screen shot of the spectrum analyzer 
is centered on 21,008 kcs. Audio input is 0.05 v RMS, transmitter output 30 watts. 
Vertical divisions are each 10 dB, and full scale represents approximately 500 watts. 
Carrier suppression is >40 dB, LSB suppression is 35 dB, audio second harmonic 
(4 kcs) suppression is >30 dB=3% distortion. 


Workhorse, The RCA BTA-1R1. 

5. The three 60 pF, 450V electrolytics in 
the HV supply were replaced with NOS 
Sprague 80 pF, 450V ATOM® units from 
my junk box. 

6. | should note here that position SB1 on 
the front panel is always USB while SB2 is 
LSB regardless of what band is selected. 

7. GE Ham News, Vol 5, #6, November- 
December 1950. 

8. Mouser Electronics part numbers: 66- 
RC55LF-D-124k; 124 kohm % watt 0.1 % 
and 66-RC55LF-D-487k; 487 kohm % watt 
0.1 %. 

9. As discussed in the Johnson Manual, a 
circle indicates 90 degrees of shift. 

10. See www.emmittsfixitshop.com. The 
site also lists Johnson,Gray and Maroon paint 
formulation for Sh€fman Williams. 
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11. Balance measurements were completed 
using an Anritsu $362E portable spectrum 
analyzer. The analyzer provides quantitative 
suppression measurements much more 
accurately and repeatable than using a narrow 
communications filter and S-meter as 
described in the Pacemaker manual. 

12. Mouser part number 594.43P202 
with accessory knob assembly 594.613. 

13. ARRL 2010 Handbook, software disk 
program “Elsie,” LCinstall232.exe. 

14. See the article in ER #280, September 
2012, The Tale of Two Seneca VHF-1 
Transmitters, Page 8, by the author. 


ER 
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A Hallicrafters Problem Solution: 
Buy Echophone 


By Chuck Teeters, WAMEW 
110 Red Bud Lane 

Augusta GA 30907 
Chuckteeters@att.net 


A few months back I bought a 1942 
Echophone receiver at the Batesburg, 
SC, swap fest. Looking it over reminded 
me of the Hallicrafters story that Joe 
Thompson told me years ago. Joe was 
Hallicrafters’ Assistant Sales Manager at 
the time and they provided some part- 
time work for Northwestern EE students. 

The outbreak of WWII put some 
unexpected pressure on Bill Halligan. 
The US Government was giving him 


450-watt HT-4 
transmitter was going to become the 
Signal Corps’ BC-610. The SX-28 
receiver was going to become the Signal 
Corps’ AN/GRR-2, and many other 
Hallicrafters products were due to follow 
them into Government service. Bill 
Halligan’s problem was he did not have 
a license from RCA or Hazeltine to use 
their patents to build his radios. With 


government contract inspectors checking 


contracts: The 


everything, he was ina precarious position 
and could face contract cancellation, as 
well as legal action by RCA and Hazeltine, 
which could wipe him—and Hallicrafters— 
out. 


Figure 1: The Echophone Commercial Communications Receiver 
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Joe Thompson, now Hallicrafters’ Sales 
Manager, was a friend of Ray Durst, an 
officer of the Echophone company, who 
had the required licenses but was about 
to go under due to lack of government 
contracts. Echophone only built small 
home broadcast receivers that did not 
interest the government. Joe got Bill 
Halligan and Ray Durst together and 
Bill bought the Echophone licenses and 
put Ray Durst on the payroll. The 
problem was solved! 

As sales manager, Joe Thompson saw 
the Echophone parts inventory of non- 
mil-standard parts as the solution to one 
of his other problems. Hallicrafters 
dealers wanted something to sell. 
Everything leaving the Hallicrafters 
factory used mil-spec parts and could not 
be sold to anyone without a priority 
certificate. The Echophone parts would 
make a great addition to the leftover 
Hallicrafters nonstandard parts. Plus, 
their engineers were knowledgeable in 
small AC-DC radios. Thompson saw a 
solution to his dealer problem. 

Combining the  Hallicrafters 
communication receiver know-how with 
Echophone’s small receiver parts 
inventory and their know-how to build a 
small, cheap, AC-DC communications 
receivers, [Thompson presented the idea 
to Bill Halligan, who said “No, 
Hallicrafters will not turn out a cheap 
AC-DC communications receiver, as it 
would destroy our reputation.” 

Thompson countered with “We will 
let Echophone build it.” 

Halligan said “OK, but how do we 
keep Hallicrafters out of it?” 

Thompson said “We will use the back 
section of our factory on Indiana Avenue 
but use the Prairie Avenue address on the 
other” side af ier plant fom the 
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Echophones.” 

So, the Echophone Commercial was 
underway. | 

Joe Thompson put together a group of 
Hallicrafters’ receiver engineers headed 
by Fred Schor. Joe asked Ray Durst to do 
the same with his former Echophone 
engineers. He asked both groups to come 
up with their ideas for the Echophone 
Commercial communications receiver. 

The Echophone group responded with 
1.5 watts of audio power into an 8-inch 
speaker in a wood cabinet, and an 8-inch 
slide-rule type dial with double-dial lamp 
illumination, a tone control, and with 
the “All American 5” tube lineup. The 
Hallicrafters group responded with a silk 
screened metal case with a rectangular- 
type airplane dial for main tuning of 
three bands, and a horizontal slide-rule 
dial, at the bottom, for bandspread 
tuning. There were three slide switches 
for BFO on/off, Standby on/off, and a 
Speaker/ Phones switch. The speaker was 
to be a 4-inch top-mounted unit. The 
tube lineup was the standard “All- 
American 5” except a 6K8 was used in 
place of the 6GSA7 due to better HF 
oscillator frequency stability, and two 
iron-core IF transformers were used for 
better HF gain and selectivity. Neither 
group was happy with the results. Joe 
Thompson came to break up the ensuing 
argument. He asked Ray Durst and Fred 
Schor to follow him with their groups in 
to the Hallicrafters factory display room. 
He asked Bill Halligan to step in and 
explain to the groups what a 
communications receiver was expected 
to do. 

Less than one hour later everyone was 
happy and both groups were working 
together on the Echophone design. Fred 
Schor was at the blackboard explaining 
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COMMUNICATIONS 
RECEIVER only 


HERE §S THE GREATEST VALUE EVER OFFERED 
IN A COMMUNICATIONS RECEIVER 


Now at this sensationally low price you can have ALL these 
important 1941 features. Three bands covering from 545 ke. to 
30.5 mc. — (550 to 9.85 meters). Electrical bandspread on all 
bands. Beat frequency oscillator. Self-contained PM Dynamic 
Speaker. 6 tubes. AC/DC operation — 115-125 volts. Good 
selectivity and exceptional sensitivity. Bandspread logging 
scale. Complete isolation for headphones through phone circuit 
transformer. Dial calibrated in megacycles with all important 
service bands indicated. 


Every necessary feature is incorporated in the EC-1 to give up 
to the minute communications receiver performance at a price 
everyone can afford to pay. 


ECHOPHONE RADIO Co. 
201 East 26th Street, Chicago, U.S. A. 


Figure 2: The introductory Echophone EC-1 ad ran in February 1941 QST. 
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why the triode-hexode 6K8 works with 
no pulling of the oscillator frequency 
with AVC, and at higher frequencies the 
conversion gain of the 6K8 increases, 
which gives the type extremely good 
performance in shortwave receivers. 
The Echophone turned out, thanks to 
Fred Schor, with some help from 
Hallicrafterso ChieteEngineer, “Bob 
Samuelson, to be a very good receiver. 
With performance better than the best 
selling prewar economy receiver, the S- 
19R, and ata price that was $10 less than 
the S-19R. (As s side note, about one- 
third of the Echophones, due to a supply 
problem, did not have iron-core IF 
so the 


transformers in the cans, 


performance was down a bit in sensitivity 
and it had a wider bandwidth.) 

Now it had to be sold. At the start of 
the war Joe had bought page 4 of QST for 
January 1940 through December 1940 
to run ads about the Hallicrafters’ military 
radio products they were building. Since 
QST advertising income was scarce during 
the war years, Joe Thompson talked Fred 
Beekley (W1GS), QST Advertising 
Manager, into including a cheaper full- 
page ad near the back of QST for the 
same price. The Echophone ads were 
born as a young friend of Thompson, Joe 
Kildal, was into comic book drawings. 
Joe put him to work on the Echophone 
ads with a comic twist. Kildal was about 
to be drafted into the US Army, so he 
incorporated his new military experiences 
into the ads. He used a fictional Army 
Private, Hogarth, as a buyer of an 
Echophone Commercial short wave 
receiver. Hogarth was a 1942 version of 
Beatle Bailey, always in trouble, but his 
Echophonex .neceine ny iaadigen nits 
entertainment, music, and up-to-date 
news always bailed him out. 
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(ais Rivne 4 aL j 
ca i 
Echophone Model EC-1 6 tubes, 3 bands. Tunes 
from 550 ke. to 30 mc. Beat frequency oscillator. Bandspread logging scale. 
Self-contained speaker, Electrical bandspread on all bands. AC/DC. 115-125 
volts. ECHOPHONE RADIO CO., 201 EAST 26TH ST., CHICAGO, ILLINOIS 


Figure 3: EC-1 advertising featuring 
Hogarth ran during WWII, until 
October 1943, such as this one from 
December 1942 QST. 


As the Hogarth Echophone ads 
continued, Hogarth got promoted to 
Corporal, then Sergeant, probably 
reflecting Kildal’s real-life promotions. 

In October 1943, Kildal’s name 
disappeared from the ads. This was, again, 
possibly reflecting Kildal’s shipping out 
to an overseas area. However, the 
Echophone ads continued until May of 
1944, with a new illustrator. A check of 
QST for silent keys did not turn up 
Kildal’s name. Joe Thompson left 
Hallicrafters in 1945 and I lost track of 
him, but with his abilities I’m sure he is 
doing well. Joe was a very likeable guy 
who always could make a deal work out 
to everyone's advantage. 


ER 
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The Hallicrafters SX-25 Super Defiant Receiver 
That Mule, Old Rivers and Me, Part 1 


By Vern Weiss WPEIGHF/WA9IVLK 
PO Box 85 
Woodruff, WI 54568 


The year 1962 was significant for me 
as a kid. Prowling through the basement, 
I discovered a Hallicrafters SX-25 receiver 
and from that moment I knew short wave 
was in my soul. In April, Grandpa McCoy 
(Walter Brennan) released a 45-RPM 
record called “Old Rivers.” In the song, 
“Old Rivers” was the name of a beloved 
mule who was the storyteller’s best friend. 
My body quivered to see this magic box 
in operation but dad was concerned about 
the two previous years when heavy rains 
caused the river, 500 feet from the house, 
to flood and the SX-25, sitting on the 
floor of the basement, was completely 
submerged. 


Now Set Your Time Machine to 
October 1962 

A summer of nonstop nagging finally 
broke down the old man. I am sure he 
just wanted to switch it on, see smoke 
pour out of it, then turn to me and say 
“See” and forever be done with me and 
my whining. Amazingly, it didn’t, and I 
was irreversibly hooked as a short wave 
listener. By now we were knee deep in the 
Cuban missile crisis. That SX-25’s dial 
spun back and forth between Radio 
Habana and Radio Moscow, although I 
was a young kid and clueless about its 
significance. However, even to me, it was 
clear that everyone was shaking their fists 
at everyone else in the world. The very 
same receiver that started it all for me is 
still setting on my operating table and as 
I write this lam listening to Radio Habana 


Figure 1: This is a front-panel view of the author’s Hallicrafters SX-25 Super 
Defiant short wave receiver. The SX-25 was first introduced in 1939, and 


production ran until 1945. 
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Cuba and today, still, no one in the 
world is getting along. It’s eerily like time 
has not budged. 

My SX-25 sat patiently on my bench 
for 13-months as I restored her. I also 
removed, no kidding, dried river silt 
entombing her chassis and IF cans, inside 
and out. That dried greenish-gray river 
silt gave the internal metalwork a military 
look that I had come to think was the 
original finish. But as you'll see later, I 
was wrong. One of the most beautiful 
things I’ve always loved about the SX-25 
was the romantic gold glow of its dials. 
Someone told me that those dials were 
originally white when it came off the 
assembly line, but because they used a 
photosensitive kind of plastic, the dials 
changed color. 

So, this is the most important piece of 
equipment I own even if she was layered 
in a humiliating coat of river silt. You see 
here where I’m going, don't you? A 
humble and reliable work mule...river 
silt caked on and in every surface...get it? 
My SX-25 is my “Old Rivers.” 

ThesHallicratters:S4-2 SiS uper 
Defiant” was introduced in 1939, 
manufactured until 1945, and sold for 
$94.50. Clearly it was a descendent of 
the SX-17, S-20R, et al. The good men 
and women who toiled upstairs at the 
Hallicrafters plant at 2600 Indiana 
Avenue in Chicago built the SX-25. 

A Hallicrafters SX-25 features 12 tubes, 
0.540 to 42.0 Mc band coverage, and 
those cheese slicers they put on the sides 
for ventilation. Imagine if they had put 
those things on the front! Wait! They 
did! Take a look at the “matching” PM- 
23 speaker. Now close your eyes. You 
can’t get that picture out of your mind, 
can you? It’s like when someone tells you 
a really fat, ugly teacher has children 
you...well, you know...then you can’t get 
the image out of your mind. 
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The SX-25 was manufactured in two 
versions with the primary difference being 
elimination of a second RF coil for the 
standard broadcast band, band 1. The 
second variation was also called “SX- 
25.” To identify a very early SX-25 you 
must remove the bottom cover and count 
the coils in the front end section. | 
¢ Antenna: 4 Coils 
¢ Ist RF: 4 Coils 
e 2nd RF: 4 Coils 
¢ Oscillator: 4 Coils 

Now let’s look at the “new” SX-25, 
manufactured later. 

e Antenna: 4 Coils 

*olst REN 3S Coils 

° 2nd RF: 4 Coils 

¢ Oscillator: 4 coils : 

So, for purposes of this article, how am 
I going to handle these two versions with — 
the same name? H-m-m, I know! I will 
exercise the privileges of my no-code/no- 
exam poetic license and will call the first 
SX-25 an SX-25. But, I'll call the version 
with the omitted band 1 coil the “SX- 
25A.” Whoa! I can’t wait for the Internet 
blog know-it-alls to get hold of this one 
out of context... “(Grunt) Wharz this 
guy git off thinking thar’s uh SX-25A? 
Ain’t no such thing. Hey Edna bring me 
a fried Snickers bar.” 

I have restored many SX-25s and SX- 
25As and there are several things that 
keep cropping up: For starters, every one 
of them is deaf on Band 4. Some believe 
that its Band 4 design is flawed and never 
worked due to poor tracking of the IF, 
which causes Band 4 to roll off steeply. 

There’s criticism about Band 4 not 
having a padding capacitor, but often 
none exists on a receiver tuning those 
frequencies. 

I stopped reading Internet blogs some 
time ago, but back when I did and would 
see a posting about the SX-25 it was 
either the band-4 thing or grousing about 


January 2013 


the SX-25’s inconvenient 5000-ohm and 
500-ohm speaker impedance. So, the time 
has come to reveal the stain on the dress, 
forged birth certificate or whatever other 
skeletons exist in the closet. 
The “Band-4 Thing” 

True story: When I was starting out in 

this glorious avocation there was a guy in 


the local ham club named Ivan, but he. 


preferred to be called “Shorty.” I was 
little more than a wad of Beeman’s stuck 
under the chairs at the ham club meetings; 
after all, new hams were bottom-feeders. 
But Shorty was known locally as “Mr. 10 
Meters.” He worked anything you could 
name on 28 Mc. One day I had‘ occasion 
_ to visit Shorty and he invited me into his 
shack. His receiver? An SX-25. Mr. 10 
Meters owned only an SX-25! 

Now, I realize that in 1967 Shorty’s 
SX-25 was only, perhaps, 27-years-old 
and likely had youthful exuberance that 
may have diminished somewhat 20 or 30 
years down the road. But how lousy could 
the design of the SX-25 be if Shorty was 
using one and was known as “Mr. 10 
Meters” (or more aptly, “Mr. Band 4”)? 

I was very young when my Dad plugged 
in “Old Rivers” for me for the first time. 
By the time I proudly became WPEIGHF 
(which I am still very proud to be) I spent 
hours listening to police calls around 39 
Mc and WWV’s 20 and 25 Mc signals. 
Though I concede the upper spectrum is 
often quiet except for band openings, 17 
and 19 meter short wave broadcasts were 
easy to snag. “Deaf on Band 4?” I don’t 
think so. There must be some other 
explanation. 

One fix for Band 4 has been to add a 
half-turn of wire or a shorted loop to the 
oscillator coil for Band 4, tucking it into 
the coil form, and then moving it to-and- 
fro as you do a power-off alignment with 
a grid dipper. Short of fatiguing the wire 
| till it snaps off, I do understand the 
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concept. It’s much like the trick used on 
Hammarlund HRO coils to add “virtual 
padding” to them. In the 1938 ARRL 
Radio Amateur’s Handbook there is a 2-2 
meter receiver that used the same idea 
with a brass washer that ostensibly was 
moved back and forth until reaching the 
“sweet spot,” although 2-% meters does 
not cover a frequency range of 27 Mc like 
the SX-25’s 15-42 Mc Band 4, so 
although we’re not exactly comparing 
“apples to oranges,” we are possibly 
comparing Red Delicious to crab apples. 

So, I decided to really restore it and not 
just play footsy with it by changing 
capacitors. Maybe if I refreshed tired 
components and cleaned things up as 
close as I could, to where it was years ago, 
I could determine if my memory of Band 
4 was flawed. Perhaps Band 4 sucked 
then too. I am sure my standards as a 
beginning SWL and ham were different 
then from what they are now. 

The IF 

The intermediate frequency circuit of 
the SX-25 is based on a 455-kc scheme. 
Simply put, the superheterodyne SX-25 
takes a signal off the air, mixes it with an 
internally created frequency, which is 
455 kc above what is shown on the tuning 
dial. Then, it lops off everything below 
that frequency and feeds it to the 
amplification section which consists of 
IF. and audio amplifiers before dumping 
it out the speaker. Superheterodyne 101 
class is dismissed. 

We have to establish the importance of 
the IF section. This is where most signal 
amplification takes place. I felt this is 
possibly also the culprit for Band 4 
deafness. The RF section can cause its 
share of problems but usually are easily 
remedied. 

Alignment should not be used as a 
primary troubleshooting tool. Tube 
integrity, coupling capacitors, open or 
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Figure 2: Here is what each of the IF 
coils look like, undressed. Va-va-va- 
voom. Primary is the top one, secondary 
is the bottom. Coil T-2 is shown in this 
photo. 


high-drifted resistors, or bypass 
capacitors, all should be ruled out first. 
The IF, however, can cause headaches. 
The IF cans are easy to remove; two 
nuts below the chassis and a single nut on 
top of the can. Carefully lifting the can 
off, you will discover the coils are 
supported only by the wires that go below 
the chassis. If you have trouble lifting the 
can off, proceed carefully. Very often the 
can has become bent or dented and is 
rubbing against the inside coil mount. 
The upper coil is the primary and the 
lower coil is the secondary. Also, the 
capacitor trimmer screw on top of each 
can that is closest to the front panel is the 
primary. The one closest to the back of 
the SX-25 is for the secondary. Not all of 
the cans have mica capacitors shunted to 
the trimmer caps on top. Be mindful of 
the layout of the IF cans. Standing in 
front of the SX-25 and looking inside the 
receiver, you'll find the cans are not laid 
out in numerical sequence. The one 
closest to the front is T1/T1S. The one in 
the middle is T3. And the one in the back 
is [2. (Remember, this when working 
underneath.) Coil T1/T1S has ‘no 
additional capacitors parallel to the 
trimmers. You may have to change that, 
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read on. 

Let’s take a look at the “vitals” for each 
coil. Bear in mind these measurements 
were taken on 3 sets of SX-25 coils and 
the averages are shown here: 

TA/Pas 

¢ Full Primary Coil Resistance: 5 Ohms 
¢ Full Secondary Coil Resistance: 0.25 
Ohms 
¢ Primary Trimmer Range: 20 to 175 pf 
¢ Secondary Trimmer Range: 6 to 54 pf 
¢ Primary Trimmer Mica Capacitor: 
None 
¢ Secondary Trimmer Mica Capacitor: 
None 

2 
¢ Full Primary Coil Resistance: 7 Ohms 
¢ Full Secondary Coil Resistance: 7a 
Ohms 
¢ Primary Trimmer Range: 15 to 56 pf 
¢ Secondary Trimmer Range: 11 to 118° 
pf % 
° Primary Trimmer Mica Shunt 
Capacitor: Originally 180 pf ; 
¢ Secondary Trimmer Mica Capacitor: 
Originally 165 pf 

EB 
¢ Full Primary Coil Resistance: 17 Ohms 
¢ Full Secondary Coil Resistance: 17 
Ohms 
¢ Primary Trimmer Range: 22 to 120 pf 
¢ Secondary Trimmer Range: 22 to 111 
pf 
¢ Primary Trimmer Mica Capacitor: 
Sometimes None, Sometimes 165 pf 
¢ Secondary Trimmer Mica Capacitor: 
Either 165 or 180 pf 

By all means, if you remove any IF coil 
from the chassis, draw a thorough diagram 
before doing so. 

So Why’s My SX-25 So Deaf? 

It is amazing that the SX-25 works as 
well as it does, even when its performance 
is poor. We're asking a lot of a receiver to 
come off the assembly line 70 years ago 
and still be full of enthusiasm. Look at 
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just about everything made in the last 30 
years. How long did your VCRs work 
before they died? How often has your 
Yaecomwood been back to the factory? 
Or did you sell it, taking great care not 
mention some little “glitch” to the buyer? 
So let’s go easy on this Super Defiant. 
Remember too, just as rock star Joe Walsh 
(WBG6ACU) sings in his terrific new 
album, “Analog Man,” the SX-25 is trying 
hard to adapt to a new alien world of its 
own. The Hallicrafters receiver was made 
to live in a 115-volt environment and 
household current is generally supplied 
these days between 118 and 128 volts, 


~ which means the AC peaks could hit well 


over 160 volts. Yowza! On that note, you 


may wish to consider a bucking 


transformer like the circuit shown the 


~ May 2012 Electric Radio. Thanks to that 


er) 


article's author, K8KK, for writing it. 


Everything inside the IF transformer 
can could affect the coil’s reactance, 
resistance, capacitance and inductance. 
The butterscotch ice-cream-topping- 
looking dope used to hold the coils in 
place cracks easily and the coil’s Q is no 
longer what it was when Roosevelt was in 
office. The trimmer capacitors on top 
may have a coating of tarnish on the 
screws and the plates. The Mylar sheet 
sandwiched between them may be cracked 
or broken. Be very, very careful removing 
these trimmers. They fatigue and break 
easily. However the good news is that 
they can be resoldered and made usable 
again, although it requires patience and a 
steady hand. 

If you ve had a coil twist inside the can 
and snap one-or-more of its fine wire 
leads you can resolder, provided the 
slightest nub of wire still protrudes from 
the coil and can be soldered. A low-heat, 
low-wattage solder pencil is the rule here. 
Unfortunately, the wire will still have to 


be scraped to remove its varnish and I 
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~ have found very light pressure on an X- 


3 


acto® knife works best. As if that’s not 
enough of a challenge, the wire in these 
coils is Litz wire. If there is not enough 
wire to reach, don’t pull on it. Tack 
solder a small piece of fine wire to make 
an extension. The wire used in old TV set 
degaussing coils is fine. Preserve what 
you can of the Litz bundle because losing 
even a single thread of Litz wire can 
reduce the Q by as much as 20 percent. 
Try laying the Litz end on an aspirin to 
tin it with solder. It will evaporate the 
coating and act as flux, just as it does to 
the lining of your stomach. 

If your SX-25 alignment peaks are not 
well defined, inspecting the coils inside 
the cans will likely create wonderment 
that you got any signal through it in the 
first place. The best way I found to 
ascertain each IF coil’s health is to find 
the resonant frequency of each coil, 
primary and secondary. This is tedious 
and time consuming and requires a grid 
dip meter capable of low frequency (350- 
550 kc). The “dip” will not be strong, so 
proceed slowly and repeat until you’re 
sure you've got its null found. Bear in 
mind, too, that the grid dipper’s own coil 
should be parallel to the coil of the IF. In 
difficult to reach spots you can make a 
“gimmick” (wind a loop of wire around 
the IF coil and bring it out to the dipper 
for the measurement) but be careful not 
to rip any of the very delicate Litz wires 
going into the coil. You'll find that the 
strength of the dip varies, depending on 
the proximity of your “sniffer coil.” 

Another technique that works well is 
simply placing each coil in series with the 
center conductor of your signal generator 
output and feeding it into an oscilloscope. 
As you slowly tune the signal generator, 
you will suddenly see a distinct change in 
the wave form. That’s your resonance 
point. Then hook your signal generator 
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up to a frequency counter and it will read 
the resonance of the coil. 

I will now amaze and possibly thrill 
you with typical IF resonance frequencies 
on! -deatin Old Rivers) « hesesare 
representative of what I’ve found on 
numerous SX-25s: 

° T1/TiS: Primary 460 kc, Secondary 
468 kc (Resonance Measured to Tap 
Leads) 
¢ T2: Primary 510 ke, Secondary 478 kc 
¢ T3: Primary 530 kc, Secondary 520 kc 
Most of the trimmer capacitors were 
screwed or unscrewed to their limits to 
enable the coil to resonate even this close 
to 455 kc. All of the IF coil responses I 
have seen have been higher than 455 kc 
but that’s not to say you may have one 
that drops below 455 for some reason. In 
this case your options include adding a 
capacitor in series with the trimmer 
instead of shunting one parallel to it, 
replacing the trimmer with one from 
NOS or surplus sources, or increasing 
the inductance of the IF coil with more 
windings. In all cases you’re looking at 
experimentation and cut-and-try 
methodology. 
Is it Any Wonder that I Never Got a 
Good Alignment? 

This is all exacerbated by the fact that 
some of the IF trimmer capacitors had to 
be screwed down with 1,000 ft-lbs of 
torque to get ‘em even that close. When 
I brutally unscrewed those tight trimmers 
I swear I heard them exhaling. I’ve 
restored SX-25s in which I actually 
rounded-off the screw heads trying to 
remove the trimmer screw. 

You're now faced with a couple of 
options: Either change the coil parameters 
by rewinding them (yuchhh!), or modify 
the fixed-mica capacitors by adding 
capacitors to the trimmer on top. Option 
#2 wins. Get yourself an assortment of 
small value capacitors ... 20 or 30 of 
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them of all different values between 1 pF 
and 150 pF. They need not be any special 
kind...this is just for testing and 
experimentation. Personally I like to 
disconnect each adjustable trimmer from 
the coil (carefully!), one leg of any fixed 
micas and measure the range of the 
trimmer. Once you’ve measured the 
range, reconnect the coil and fixed mica. 
Then set the trimmer in the middle of the 
range (which is best ascertained by using 
a capacitor tester). This does two things: 
it verifies that the adjustable trimmer is 
not shorted due to broken mica between 
the plates and it gives you some wiggle 
room when the time comes to align. 
Then I begin adding capacitors parallel 

to the trimmer. ; 

At first, tack solder the capacitors, but 
after a while you'll get pretty good at just 
splaying the leads of each capacitor and 
letting them “spring open” between the 
solder terminals. With each capacitor, 
recheck the resonant frequency of the 
top coil, adding and removing shunt 
capacity to zero in on 455 kc. Once the 
top is done, remove the capacitor (or 
piggy-backed capacitors) that gave you 
455 kc and measure the fixed mica 
capacitor value. Add the individual 
capacitors’ values up and that will be the 
value you'll need when you send off your 
order for silver micas to install parallel to 
that adjustable trimmer (of course, when 
adding the silver mica, since you already 
factored in the value of the fixed mica, 
you will remove the old fixed mica). 
Then do the same thing to the bottom 
coil. Phew! Now, you only have to do this 
five more times! 

I hesitate to tell you this for fear you'll 
simply end it all or sink into deep 
depression. But after you've done 
everything I just described, keep in mind 
that when you install the IF coil form 
inside the shielding can, other things 
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happen. Surrounding the IF coils with 
the metal can reduces the inductance of 
each coil. When the coil inductance is 
reduced, the LC combo is then required 
by law to increase its resonant frequency. 
Yup. You spend all that time tweaking 
capacitors to arrive at a 455-kc IF for the 
primary and secondary of each IF coil. 
Now I tell you when you put it back in 
the can, the dad-blamed frequency is 
going to rise! What kind of jerk am I? But 
it’s true. And I am a jerk. 

Hallicrafters’ alignment instructions 
specify an IF of 455 kc. That is all well 
and good although circuit parameters 
tend to create a “natural” intermediate 
frequency that may be slightly different 
than the design. I also like to check the 
frequency of my selectivity crystal, which 
you can also do by placing the crystal in 
series with your signal generator...looking 
for a change in the waveform on an 
oscilloscope, and then plugging the signal 
generator into a frequency counter. Yes, 
you can also use a grid dip meter, but it’s 
less exacting. My crystal has drifted to 
453.4 kc and I could settle on alignment 
by adjusting my IF to 453.4 kc. It’s not 
going to make a lot of difference if you 
use the generic 455 kc as stated by 
Fratecratters. But depending ‘on 
component drifting parameters, 
adjustment technique, etc., you may need 
to experiment with the selectivity trimmer 
if your crystal is too far away from 455 
ke. You can always adjust the crystal 
trimmer C22 on the Ist IF amplifier tube 
but it is a low-value capacitor and will 
only move the crystal a kc or two. Adding 
a shunt capacitor might move it closer to 
455. Then again, what’s the fuss about? 
The worst that can happen is you'll end 
up with a response that will be 
slightly...s/ightly...not symmetrical. Also 
bear in mind that selectivity is directly 

proportional to the transconductance of 
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your IF tubes; so weak tubes mean 
diminished selectivity. 

Nominally, I have found the insertion 
of the IF coil in the can raises the resonant 
frequency by 2.3%. So the trick is not to 
shoot for finding a shunt capacitance 
that will provides a midrange LC 
resonance at 455 kc...but instead for 445 
ke, 2.3% below 455 kc. Then, when the 
coils are again tucked away and cozy 
inside their shielded can, your IF will be 
in synergy with the cosmos at 455 kc. 

The manual’s alignment instructions 
make mention of a special nuance of IF 
coil T1 and T1S. When aligning T1S 
you are to look for two peaks and align 
between them. had never observed those 
two peaks until this project. The peaks 
are close together—but very prominent. 

There is some additional housekeeping 
I should mention. It’s not a bad idea to 
wire brush the screw posts of each IF can 
for obvious personal hygiene purposes 
(as well as the area around the can, above 
and below the chassis so it makes good 
ground contact). If there are none inside 
the IF cans, cut a cardboard sleeve to fit 
inside each can as a barrier should any IF 
coil shaft rotate due to deterioration of 
its glue. More importantly, if any of the 
primary coil leads come into contact with 
the inside of the coil can, you'll have B+ 
shorting to ground. Inspect the coil cores 
and if they seem wobbly or have any play 
in them, I drop a little super glue in spots 
where support is needed and let it dry 
before doing anything else to that coil. 

A modification appeared in CQ 
magazine back in the 1940s stating that 
connecting a 4-pF capacitor between the 
Band 4 trimmers and ground provides a 
2 or 3 S-unit increase on Band 4. You're 
simply shunting increased capacity and 
increasing the range of each trimmer 
which perhaps is just counteracting 
trimmer aging so it’s probably not a real 
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“Eureka” modification. 
The 5000 or 500 Ohm Speaker 
Thing 

If it bothers you that much and a 
proper impedance matching transformer 
is out of the question, take a small power 
transformer with a 120 VAC primary 
and 12 volt secondary. Connect the 120 
volt side to the 5000 ohm receiver 
terminals and the 12 volt secondary 
winding to a 3.2-ohm speaker. Will the 
impedance calculation work out? Not 
really, but it works. The turn ratio of a 
120-to-12 volt transformer is roughly 
10-to-1. To calculate the match occurring 
in the transformer (and I have to hold up 
fingers to count-out this thing) take the 
primary ’s number of turns (which we do 
not know, but we can speculate that it’s 
around 10-to-1 because of the voltage 
step). Let’s just say it’s 120 turns (it isn’t, 
but we re just spewing an example here, 
so lighten-up, buster) The secondary has 
10 turns of wire (that, we neither know 
for sure but, new oothisals aust for 
illustration) Then we square the ratio 
(10) which comes to 100 (10 x 10 = 100) 
and multiply that by the load impedance 
(in this case a 3.2 ohm speaker). Our 
answer is 320 ohms. That’s reasonably 
close to the 500 ohm tap on the SX-25’s 
output transformer. But wait! Nobody 
uses the 500 ohm tap because it won’t 
mute the speaker when you plug in a pair 
of headphones. So now we have a real 
dilemma. We're faced with a speaker 
that’s on all the time or a mismatch, 
right? No. You could rewire the phone 
jack so it mutes the 500 ohm tap instead 
of the 5000 ohm tap. But I could also 
slam my hand in a car door to get 
insurance money so I can play the horses. 
Uh-uh. 

This ratio of turns (number of primary 
turns divided by number of secondary 
turns) must equal the square root of the 


plate load impedance divided by the 
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speaker impedance. The 6F6 was 
probably chosen because of its superb 
audio characteristics. In a push-pull 
configuration, the plate load impedance 
is 10,000 ohms. So, Hallicrafters used an 
output transformer that would convert 
the 10,000 ohm plate load impedance to 
5,000 ohms. Now we have to get from 
5,000 ohms to the 3.2 ohms of your 
speaker. We can use the same formula: 
Square root of 5,000 divided by 3.2 equals 
a turn ratio of 1-to-39. However, a 120 
to 12 volt transformer roughly has a 1- 
to-10 ratio, so the math doesn’t work out 
and, although a 120/12 volt transformer 
will work, it won't work for you at 
optimum. Even though your ear might 
not detect it, a $5000 Hewlett-Packard 
distortion analyzer probably would. For 
the whole thing to work out, converting 
a 5000 ohm impedance to a 3.2 ohm 
load, you'd need a transformer with a 
1:39 turns ratio that would probably be 
along the lines of a 120 volt power 
transformer with a 3 volt secondary. 

Using this trick on the 500 ohm output 
would yield a closer match because 500 
ohms converted down to 3.2 ohms 
requires a 1:12 turns ratio. A 120-to-12 
volt transformer with its 1:10 ratio is 
closer, but without modifying the 
earphone jack the SX-25s speaker won’t 
mute when you plug in your cans. 

It is important to mention the dirty 
little secret that impedance keeps to itself. 
Impedance is frequency dependent. 
When working with magnetic type — 
speakers the manufacturers more or less 
settled on 4,000 ohmsas standard speaker 
impedance. However, the reality at the 
time was that, depending on frequency, 
the speaker impedance could vary from 
2,000 to 30,000 ohms. Why was 5,000 
the impedance Hallicrafters chose to 
annoy us with? I don’t know; this is pure 
speculation...but I suspect it had 
something to do with the plate load 
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impedance of the audio tube they chose, 
the 6F6. Plate load impedance is 
dependent on load impedance and 
frequency. In order to run all those 
gadgets hooked to the audio output like 
headphones and speakers, the boys on 
Indiana Avenue had to strike some 
compromises. In the 1930s (when this 
thing was on the drawing table), high- 
impedance headphones were usually 2-k 
or 4-k ohms, depending on manufacturer. 
Don Wallace’s (W6AM) Short-Wave 
Manual states “headphone impedances 
are either 2,000 or 4,000 ohms with 
4,000 ohms being best for short wave.” I 
wish I knew why. You will also notice 
that in that era’s state-of-the-art, 
impedances were often referred to as a 
range, 500/600 ohms, and “4000/5000 
ohms.” So even though the state-of-the- 
art was more or less satisfied by matching 
devices in this range, manufacturers knew 
darned tootin’ that the impedance figure 
was likely moot because it fluctuated 
with the frequency of what was being 
amplified. Also there was a strong political 
influence by the telephone company that 
already had settled on 600 ohms as a 
standard. 

So what’s up with the “500 ohm” tap? 
I dunno. Since it is not muted when the 
earphones are plugged in, maybe it was 
there to feed some strategic purpose such 
as recording equipment or remote 
receiving facilities. 

So, as I see it you've got these options: 

1. Live with it and hook up your cheap 
plastic Radio Shack boom box speaker 
that hasn’t been used since the cassette 
deck crapped out and take whatever 
distortion you get. 

2. Continue to wail about it. 

Smouck it tupsand biycacpraper 
impedance-matching transformer. 

4. Tell your kids they'll have to go to 
affordable junior college instead of a big 
school because “daddy’s gotta buy himself 
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a PM-23 speaker.” Or, gadzooks, an “R- 
42 Reflex,” in which case they'll not be 
going to college at all. 

5. Rig up a power transformer “El 
Quickie” as described above 

All of this is because a pair of 6F6s in 
push-pull was chosen and their 10,000 
ohm plate-load impedance at audio 
frequencies ends up needing a 5000 ohm 
speaker load because of speaker and 
headphone impedances of the 1930s. If 
the SX-25 been manufactured last year 
things would probably have been very 
different (and made of plastic). 

For cripe’s sake, if you have an old 
600-ohm speaker left over from your R- 
390 days; use iton the 500 ohm terminals. 
It'll work just fine. Remember, impedance 
varies with frequency so, depending on 
what’s passing through the speaker, your 
fluctuating impedances mean that the 
only time it is 500 ohms is when it’s 
passing through 500 ohms. 

The SX-25 covers its frequencies in 4 
bands, but there are 5 stops on the band 
switch. The Good-Men-and-True on the 
4th floor of the Indiana Avenue building 
hit a problem when they designed the 
dial. With the shape and configuration 
of the tuning capacitor, tracking was a 
little off and didn’t quite work out on the 
40 meter ham band. So, they added a 
separate section of the band spread tuning 
capacitor and called it “Band 3B.” As a 
result, on band 3B the band spread dial 
frequency is correct...or close. OK, Pll 
concede...closer. While you can certainly 
tune the 40 meter ham band in band 3 
the calibration isn’t for crap and that’s 
unacceptable. After all, if you’d wanted a 
radio with meaningless numbers printed 
onadial you'd buy a Chinese-made radio. 

[Editor's Note: Next month, Vern 
continues the SX-25 story in part 2!] 
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Build Your Own Lightning Protection System for 
Your Ladder Line 


By Ron Eisenbrey, ABSWG 

31023 Wildcat Drive 

Bulverde, TX 78163 
ab5wg@satx.rr.com 

(Photographs and Schematic Courtesy 
ot KESPZZ) 


Ladder line transmission systems have 
been around since the beginning of radio. 
If you have yet to discover the joys of 
ladder line, do your research and you will 
soon see why so many ham stations use 
this type of transmission line to feed 
their balanced and unbalanced wire-line 
antennas. Ladder line systems require a 
different type of arrestor when it comes 
to the subject of lightning protection. 
Let’s take a look at why these devices are 
different and how you can construct your 


own. 
Having spent many years in the 
site 


commercial 


communications 


preventing this! 
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Figure 1: A good arrestor has a high probability of 


construction industry, my focus has 
always been on how to build the site to 
survive lightning events. As time has 
progressed, we have learned more about 
the nature of lightning, grounding, and 
how to build good protection systems. 
Today, it is not too difficult to build 
commercial coaxial-fed antenna systems 
for sites that have a reasonable chance of 
survival during a lightning event. Yes, I 
said coaxial-fed systems, not ladder line- 
fed systems. We do not see many, if any, 
ladder line-fed systems in commercial 
use today. There are exceptions to this, 
but they are in the minority. As such, 
there is not much out there in terms of 
effective arrestor systems. 
Illusions and Stuff 

These are two subjects that need to be 
discussed before we get into our arrestor 
construction. The illusion is that a 
lightning arrestor will prevent a lightning 
event from happening 
to your antenna and 
that it will protect your 
equipment. A properly 
constructed arrestor 
will greatly reduce the 


probability of a 
lightning event 
occurring at your 
antenna, not 
absolutely prevent it. 
Thess" stuff iiroiara 


lightning event is 
defined as a series of 
complex” elettrruany 
magnetic/physical 
events occurring in the 
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formation and discharge of a strike 
(beyond the scope of this article). The 
stuff occurs very quickly (think 
milliseconds), starts from the land to the 
sky, and almost always starts at points of 
high static accumulation. So, the function 
of our arrestor is to keep stuff from 
happening and therefore reduce the 
probability of Thor dropping his 
Hammer on us. 

Ladder Lines and Wire Antennas 

Wire antennas, by their nature, are 
insulated from ground. Think of them as 
giant capacitive plates in the sky. These 
wires collect and store static charges from 
the atmosphere. These charges are also 
present on the ladder line connected to 


the antenna. This is why we get a spark 
when we short our ladder line to ground, 
a procedure we should always do prior to 
hooking up our equipment to the feed 
line. The longer the antenna wires and 
feed line, the more of a charge it will 
store. A static charge on your antenna 
and transmission line is not a particular 
problem unless storm clouds approach. 
As storms approach the charged antenna 
will want to equalize its potential to the 
cloud and then we are into the stuff of a 
lightning event. Not a good situation—so 

let’s get to work on the arrestor. 

Arrestor Components: 

Their Function and Selection 

Shown in figure 2, it takes three 


LADDER LINE——---> 


ah TO RADIO 


ANTENNA 


——_—____— LADDER LINE 


Figure 2: Here is the schematic of the ladder line arrestor, see the text for 
explanations of GDT, RFC, C, and ENCL. 
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components to build an effective arrestor 
foriladdér-dines: Pakesanlookwattthe 
schematic of the arrestor and you will see 
the GDT (gas discharge tube), the RFC 
(radio frequency choke) and the “C,” or 
capacitor. For ladder line, a set of these 
components is present on each leg of the 
line. If you are using a single-wire feed 
system, obviously, only one set of 
components are needed. The wire 
antenna is illustrated as a balanced dipole 
at the top of the drawing. The arrestor is 
a frequency-dependent device and, as 
such, careful selection of component 
values is necessary. It is also a port, or 
connection-sensitive device. The antenna 
must go to the antenna connection, the 
radio to the radio connection as 
illustrated. If your connections are 
reversed you will receive no benefit from 
the arrestor. 

This arrestor was designed for full legal 
limit power, 160M thru 6M, including 
long transmission AM modulation. It is 
currently in use with a 75M double- 
extended Zepp antenna, which is used on 
all HF bands via a tuner. Yes, the Zepp is 
also used on 6M. Over the years, I have 
tried various RF chokes, capacitors and 
GDTs and the following values work the 
best at my installation. If you are using a 
different antenna you need to be aware of 
voltage ratings on components as various 
non-resonant antenna systems can 
develop very high voltage points on the 
ladder line. 

Each component in this arrestor 
performs a specific function and all six 
components must be connected for the 
arrestor to work. Each component has 
different criteria for selection and 
evaluation. 

Arrestor Components Parts List 

REC. MEI Place choke. 22) 
microhenry, 1.5A, 4kV, Part Number 
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C: RF Transmitting Capacitor 4700pf 
5kV, Russian Surplus, Found on eBay. 

GDT: Gas’ Discharge] ubespEPGOS; 
4kV, Part Number EM 4000-070), 
Mouser Electronics 

ENGL: Enclosure, HotfmanjoQ= 
302013PCIQR, Found on eBay. 

RF Choke 

The RFC’s purpose is to bleed any 
static on the antenna and ladder line to 
ground. It should be chosen for low DC 
resistance and high RF impedance at the 
lowest operating frequency anticipated. 
This particular choke has almost 6-k 
impedance at 75 meters, going up to 42k 
on 10 meters. It has a voltage rating of 
4kV, way more than anticipated voltage 
at my location. The choke should also 
have a current rating of at least 1A. It will 
get warm at the lower operating 
frequencies, but not so hot as to burn 
you. In addition to bleeding the static off 
of your antenna system, the choke must 
also keep the RF on the ladder line and 
prevent it from being shunted to ground, 
thus the need for reactance at RF 
frequencies. Low DC resistance is very 
important in selecting your choke. 
Remember, when stuff starts happening, 
it happens quick. If you have a choke 
with high DC resistance, the RC time 
constant will be high in the arrestor, 
static will not bleed quickly enough and 
a lightning event may be triggered. The 
measured resistance of the MFJ choke is 
less than 4 ohms. One other consideration 
on choke selection is the concept of self 
resonance. All RF chokes are resonant at 
some frequency; you do not want a choke 
that is resonant at or too near to any of 
your operating frequencies. Test it, or get 
the manufacturer’s specifications, before 
installation. If it is resonant it will smoke 


and burn when you apply power to the 
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antenna. I have burned up my share of 
chokes before I settled on the choke 
specified. There are no bad habits with 
the MFJ plate choke. 
The GDT 

The GDT needs to be chosen based on 
trigger voltage and current carrying 
ability. Ifyour high power linear/antenna 
generates 6 kV where you have connected 
a 4-kV GDT, the GDT will fire and 
conduct. This is not good for the linear. 
On the other hand, you do not want the 
trigger voltage to be so high that the 
choke will melt down because you have 
exceeded its maximum voltage when the 
stuff starts happening. Equal operating 
voltage on the choke and GDT sounds 
like a reasonable compromise. As long as 
the arrestor is connected to the antenna, 
it will be constantly and quickly bleeding 
static to ground. If a 
lightning event occurs near 
your antenna, voltages and 
current on your line and 
antenna may suddenly rise 
(stuff happens fast) and 
overwhelm the voltage and 
current capacity of the 
choke, thus the need for the 
GDT to fire and to take up 
the slack. The firing time 
on the GDT is very quick 
and these things are rugged 
and will conduct large 
amounts of current for a 
short time. Once voltage 
falls below the firing voltage 
sivey pare, essentially an 
insulator in the system. 

The Capacitor 

Our final component in 
the arrestor is the capacitor, 
“C.” Keep in mind that full 


transmitting current will 
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flow through this capacitor as it is a series 
device and thus any capacitor in your 
junk box may not work. The particular 
capacitor used in the illustrated arrestor 
is rated at 5A of RF current. It has a 5-kV 
voltage rating. The recommended type 
for this capacitor is a door knob capacitor. 
The capacitor should be chosen to 
represent the lowest reactance as possible 
at the lowest operating frequency. This 
one has 8.7 ohms reactance at 75 meters 
and drops to about | ohm at 10 meters . 
The purpose of this capacitor is to block 
the static currents present on your 
antenna system from flowing back into 
your transmitter or receiver. This will 
allow the choke and GDT to take care of 
the static currents and isolate your 
equipment from the antenna static 
currents. 


Figure 3: Note that the ladder line goes straight 
through the enclosure. Holes are sealed with silicone. 
A ground connection exits about midway on the left 
side of the enclosure, going straight down the wall to 
the station ground. The heavy wire, top-left side, is 
from a coaxial arrestor on the roof of the building, 
connected to a beam antenna, not part of this arrestor. 
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Figure 4: The GDTs are barely visible at the top, above the wires coming from the 
top of the coils. 
Physical Construction 


Take a look at the photos in figures 3 
and 4 to give you some ideas on how to 
mount these components. They should 
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be protected from the weather, and the 

weather proof box needs to be nonmetallic 

so as to not upset the balanced currents 

on the ladder line. Components should 
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be arranged in such a way as to minimize 
any impedance bump in the transmission 
line. This was done by keeping 
component spacing as close as possible to 
the spacing of the ladder line. Mount the 
box outside your building, do not mount 
it inside. Pay attention to ground wires, 
keep them short and direct to the 
connection point. Connect the arrestor 
directly to the station ground outside. 

The physical size of the enclosure | 
used is approximately 12"h x 8"w x 5 
Y,”d. The box was obtained on eBay, as 
were the transmitting capacitors. 

Frequently Asked Questions 

Visitors to my QTH often ask about 
insertion loss and SWR changes with this 
device in the line. The SWR with the 
device in or out of the circuit does not 
change at most frequencies. On 20 meters, 
the SWR is 0.01 higher for some reason 
and not enough to concern me. Insertion 
loss is also very low and almost not 
measurable if using the values of 
components specified. 

I leave the arrestor connected to the 
antenna system all the time, but I do 
disconnect the “Radio” port when the 
antenna is not in use. This disconnect is 
done inside the radio room after the 
ladder line goes through the wall. 

Another frequent question centers on 
the practice of using resistors to bleed off 
static current or some other type of spark 
gap device. The problem with resistors is 
their selection value. If you put a 1 Meg 
resistor to ground on each leg of the line 
it will bleed off the static, but you must 
also realize that the RC time constant 
goes very high. It cannot bleed static fast 
enough when stuff starts happening and 
will allow voltages/currents to reach high 
values and trigger an event on your 
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antenna. If you use a low value resistor to 
keep the RC time constant low, it will 
smoke and burn when RF is applied. The 
other issue with resistors is voltage rating; 
few are available for the HV necessary for 
this application. Resistors are not good, 
period. Spark gaps (like spark plugs) have 
the same issue. They allow antenna 
voltages/currents to build too high to 
prevent a lightning event and they are 
also sensitive to moisture. 
Summary 

I would encourage each of you to 
experience the joys of ladder line. You 
will definitely deliver more power to the 
antenna and not waste it in heating up 
coaxial cable. If you use ladder line, 
seriously consider building an arrestor 
for it. You do not have to stay with the 
component selection I have specified in 
this article, but if you do, you should 
have no problems in the HF bands at full 
legal power. As previously stated, I burned 
up my share of trial components prior to 
selecting these components. 

Remember, lightning events start from 
the ground up, from points of 
accumulated static charges. If you keep 
your antenna bled down to ground 
potential you highly diminish the 
possibility of stuff ever starting. When 
‘ole Thor looks down on the terrain 
beneath him, your antenna will be 
electrically invisible. He will see only 
points of high static accumulations and 
that is where he is likely to drop his 
hammer. Keep your filaments lit and 
may you never have a visit from Thor’s 
Hammer. 


ER 
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Fast Jets, Cool Cars, Neat Radios 


By David Kuraner, K2DK 
7764 Rockford Road 
Boynton Beach, FL 33472 


wa2vlf@verizon.net 


When we consider the advances made 
within the 19th and 20th Centuries, it is 
almost miraculous how civilization 
changed from horse powered 
transportation with slow communication, 
to routinely instantaneous world wide 
communication and 500 mile-per-hour 
aircraft in the span of less than 200 years. 
The change started with steam powered 
engines just as the electrical devices (1.e., 
the telegraph) were being developed and 
implemented during the 19th Century. 
In the early 20th Century, concurrent 
changes in both transportation and 
communications technology were 
achieved, which again, changed our 
world. Now, in the second decade of the 
Twenty-First Century, it seems as if our 
modern communications and modes of 
transportation have always been there. 

Here is the story of three men who, in 
the early 20th Century, brought about 
these changes to our world. Each one is 
fascinating and the interwoven story 
makes it impossible to tell without 
including all three. 

William “Bill” 


synonymous with jet aircraft. 


Lear is almost 

Another was prominently mentioned 
in my article in ER #254, July 2010, on 
the BC-611 World War II Walkie-Talkie, 
Paul Gavin. 

The third gentleman, Elmer Wavering, 
may not be a household name, but his 
contributions to our modern world are 
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utilized by all in our daily lives. 
Lover’s Lane 

The story goes that one evening two 
young men, Bill and Elmer, drove their 
lady friends to alookout point high above 
the Mississippi River in Quincy, Illinois. 
They were there to watch the sunset. 
(That’s the story and they stuck to it!) 
The ladies both felt that it was a romantic 
sight but would surely be enhanced by 
music playing. It is unknown what 
happened to these two ladies. As for the 
men, however, much is known and their 
legacy continues. 

Bill served as a radio operator in the 
U.S. Navy during WWI. Elmer was the 
younger of the two and while in high 
school, worked in a hardware store. This 
store also sold radio parts. It was owned 
by Bill’s family. So the two, perhaps in 
order to please the ladies, reassembled a 
radio and got it to work in a car. 

This was no easy task. The cars of those 
days had no shielding for the ignition 
system. The electrical noise generated by 
it up to that point was irrelevant. If the 
car had a generator, it barely powered the 
lights or charged the battery— if the car 
had a battery! And what about the 
antenna? In those days radios needed 
long-wire antennas. Eventually, each issue 
was resolved. 

Once they got the prototype working, 
they took the device to a radio convention 
in Chicago. That’s where they met Paul, 
owner of the Gavin Manufacturing 
Corporation, which made radio battery 
eliminators. Most home radios were 
battery powered and this prototype 
automobile radio was no different. As 
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homes continued to be wired for electrical 
power and lights, newer radios being 
sold worked on AC house power. Paul 
needed a new product to manufacture. 

Bill and Elmer were offered shop space 
in Paul’s facility. The first produced 
version was then installed in Paul’s 
Studebaker. Paul realized he needed more 
capital to finance mass production. He 
installed a set in the local banker’s Packard 
hoping to close the deal. The car caught 
fire within 30 minutes—no loan! 

Paul then drove the Studebaker from 
Chicago to Atlantic City for the 1930 
Radio Manufacturer’s Association 
convention. By now he could not afford 
the fees for a booth. He simply parked 
the Studebaker outside the convention 
hall with the radio playing so passersby 
could hear it. He came home with plenty 
of orders for the device to go into 
production. 

The Big “M” 

For whatever reason lost to history, the 
first automobile radio model was called 
5171. Not very appealing! At this time, 
many companies were tagging their 
product names with the “ola” suffix. 
Recognizable names are Radiola and 
Victrola. Of course, this device was 
designed for a “Motor vehicle.” 

The name change was great! But there 
were initial problems. Just as today, a 
typical automobile cost about $20,000 
($675 in the 1930s). But the radio would 
cost about $4000 ($110 in the 1930s). It 
was a very significant increase in the 
price of the auto and that was the 
uninstalled price. It took several days for 
two men to do the installation in an 
existing auto. 

The installation manual consisted of 
28 pages with 8 complicated diagrams. 
Remember, the ignition system had to be 
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shielded. The dashboard had to be pulled 
apart. The ceiling had to be cut into for 
the antenna and the floorboards had to 
be modified to contain the batteries. The 
final installed cost was now about 20% 
of the cost of the car. Not an easy sell just 
as the country was slipping into the Great 
Depression. 

The Gavin Manufacturing Corp 
struggled, but a guy by the name of 
Henry came to the rescue. He offered the 
radio installed as an option in the autos 
he was manufacturing for the 1933 model 
year. And later in 1934, arrangements 
were made with the B.F. Goodrich tire 
company to sell and install the car radio 
at their national chain stores for $55. It 
was now at about 10% of the automobile’s 
cost. Ever since, no automobile is 
complete without a radio. 

The Rest of the Story 

William Powell Lear was born on June 
26, 1902, in Hannibal, Missouri. He was 
an eighth grade drop out. After selling 
the automobile radio patent rights to 
Paul Gavin in 1930, he used the money 
to start Lear Developments which 
concentrated on aircraft instruments and 
electronics. He developed the aircraft 
version of the radio direction finder and 
assisted with the development of the 
autopilot. In 1949 the company name 
was changed to Lear Incorporated and 
relocated to Santa Monica. It moved to 
Switzerland in 1960. Lear Incorporated 
was sold in 1962 when its Board of 
Directors refused to manufacture aircraft. 

William moved to Wichita where he 
produced what became his signature 
trademark, in 1963, the Lear Jet. On 
October 7, 1963, the Lear-23 made its 
first test flight. This was the first mass 
produced business jet. In 1964, he 
developed the Stereo-8, 8-track tape 
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system. Lear and his friend, Art Linkletter, 
in 1969, were seriously investigating the 
possibility ofa supersonic Lear Jet model. 
At the time of his death from Leukemia 
at age 75, May 14, 1978, he was working 
ona/7 passenger composite, light weight, 
turbine powered pusher prop aircraft. 
He begged his wife to see that it was 
completed after his death. It never 
received FAA certification. 

Bill was a busy man. He was married 
four times and had six children. He found 
time to receive over 150 patents during 
his lifetime. He was reported to be very 
difficult to work with and was very 
demanding of himself and others. He 
was known for his keen sense of humor. 
His daughter is reported to be named 
Crystal Shanda (Lear) as in “chandelier.” 

He is quoted regarding electronics: 
“There’s only one thing worse than an 
intermittent, that’s an intermittent 
intermittent.” So true! 

Elmer Wavering was born in 1907 at 
Quincy, 
Missouri. When the patent was sold to 
Paul Galvin, Elmer stayed on with the 


Illinois, near Hannibal, 


Galvin Manufacturing Corp. His focus 
was on automotive electronics. During 
WWII, he led the effort to produce the 
quartz crystals employed in the BC-611 
(see ER #254, July 2010) and other 
communications and radar equipment. 

In the 1950s, he developed the 
alternator, which greatly increased the 
electrical power available within the car. 
The original DC generators were both 
unreliable and too anemic to power 
anything other than lights and charge the 
battery for the electric starter. (At one 
time, you had to crank the motor with a 
hand crank to start it.) Now the electrical 
system was capable of powering power 
windows, seats, steering, brakes and air 
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conditioning. 

Elmer became the president of “The 
Big M” in 1964. He is quoted as saying 
“The radio may have made the car fun,” 
[but the alternator] “made everything 
else possible”. 

Elmer died at a nursing home in Naples, 
Florida, in late November 1998. 

Both Yahoo and Utube have the same 
16 minute video biography of Elmer 
Wavering. It includes interviews with 
footage of him, his family speaking about 
him, and many items of interest regarding 
early radio pioneers. There is even a 
segment on his involvement in seduction 
and the Hope Diamond. 

Paul Gavin and “The Big M”: Born 
Paul Vincent Galvin, June 27, 1895, in 
Harvard, Illinois, he was the head of 
“The Big M” from 1928 up to about his 
death on November 5, 1959. Not much 
biographical information appears to be 
available other than he was an artillery 
officer in the First World War and 
attended the Illinois Institute of 
Technology. 

Paul’s son, Robert W., in 1956, became 
president of the company. Later, in 1964, 
Robert was elected Chairman of the Board 
and CEO. Robert is credited with 
developing the Six Sigma quality control 
system. Reference material appears to be 
in conflict as sources show Robert’s tenure 
at the helm to be from the time of his 
father’s death through 1986. Elmer 
Wavering’s obituary clearly has him at 
the controls in 1964. Bear in mind that 
the positions each man could have held 
within the corporate structure included, 
President, Chairman of the Board and 
Chief Operating Officer. In many cases 
these positions were or could have been 
held by different individuals at various 
times. Regardless, the company was first 
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with many modern innovations we now 
take for granted. 

The company developed and produced 
massive amounts of communications 
equipment during WWII. Often, in 
layman’s literature regarding the 
company, the first hand-held two-way 
radio, the BC-611, is mentioned as a 
milestone. The device was developed in 
1940. (It is never mentioned by its 
military nomenclature in layman’s 
publications.) 

The device was used as a prop in the 
2001 movie Pearl Harbor. Originally, it 
looked as if the movie was pushing the 
deployment of this equipment, but the 
hand-held radio was clearly available at 
least one year earlier than December 7, 
1941. Fortunately, in the heat of battle, 
the hand-held and the P-40’s aircraft 
radio just happened to be tuned to the 
same military channel. What’s even more 
amazing is the scene where the soldiers 
are running up the stairs of the tower 
with the machine gun. How do you 
communicate with a radio that was never 
turned on? The BC-611’s antenna was 
not extended to activate the on-off switch. 
Oh well, it is Hollywood and you can’t 
expect everything to be correct. At least 
the iconic WWII device is now embedded 
in the minds of another generation. 

Aside from its heavy involvement in 
communications 
company was actually first with an 
“affordable” $200 TV in 1947. In 1956 
the first radio pager was delivered. And 
on July 20, 1969, the company again 
made history. Those first steps of Neil 
Armstrong on the moon were sent back 


equipment, the 


to earth via equipment and a camera 
developed by them. And of course, there 
were the first cell phones. What would 
modern life be like without these 
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innovations? And what would it be like, 
if Bill, Elmer and Paul had not crossed 
paths back then? 
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2013 Classic Exchange 
Contest “CX” 


By J.D. “Mac” Mac Aulay, WQ8U 
104 W. Queen Street 
Hillsborough, NC 27278 
WQ8UE@nc.rr.com 


The Classic Exchange “CX” is January 
27, 2013 for CW and February 10, 2013 
fir AM, SSB, and FM. CX operates on 
160, 80, 40, 20, 15, 10, 6, and 2 meters. 

The CX is a no-pressure contest 
celebrating the older commercial and 
homebrew equipment that was the pride 
and joy of ham shacks many decades ago. 
The object is to encourage restoration, 
operation and enjoyment of this older 
“Classic” equipment. However, you need 
not operate a Classic rig to participate in 
the CX. You _ may use any rig in the 
contest although new gear is a distinct 
scoring disadvantage. You can still work 
the “great ones” with modern equipment. 

There are new bonus scores for using 
the same model rigs as your Novice station 
and for using a Harvey-Wells receiver or 
a Harvey-Wells transmitter. 

This CX will be conducted on two 
Sundays separated by the Super Bowl. 
Hopefully, these dates will avoid the 
RTTY and large state QSO parties. The 
first Sunday will be CW only. The second 
Sunday will be AM - SSB - FM only. 

There will be CX recognition for high 
scores in AM, SSB, FM, and CW as well 


as overall. 
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Table 1: Suggested frequencies, plus/minus QRM: listen up and down 5 to 10 kc 
for crystal controlled stations. Changed frequencies are shown in bold print. 


When - Where — What - When 

«The CW CX will run from 1400 
UTC January 27 to 0800 UTC January 
8, 2013 (9 AM Eastern Time on Sunday 
to 3 AM Eastern Time Monday) Send: 
AR OMe Ge 

¢ The AM - SSB - FM CX will run 
from 1400 UTC February 10 to 0800 
WiC Pepriag it, 2015.(9 AM Eastern 
Time on Sunday to 3 AM Eastern Time 
Monday) Call: “CQ Classic Exchange” 

Where 
See table 1, some frequencies have 


changed! 
What 


Exchange your name, RST, QTH (state 
US, province for Canada, country for 
DX), receiver and 
manufacturer/model (homebrew send 
final amp tube or transistor type) and 
other interesting conversation. The same 
station may be worked with different 
equipment combinations on each band 
and in each mode. 


transmitter 


Nonparticipating 
stations may be worked for score if all 
required information is exchanged. All 
OSOs direct 
communications - not through repeaters 
or the Internet. 

Scoring - Easier Than Ever in Two 

Steps: 

1. Calculate your score for each mode 
(AM, SSB, FM, CW). 

2. Total those scores for your overall 


CX score. 
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must be radio 


To calculate the score for the mode: 
Multiply the total number of complete 
QSOs (all bands) in that mode by your 
CX multiplier. Complete QSO requires 
successful exchange of name, QTH, RST, 
type of transmitter and type of receiver. 

CX multiplier is the total age in years 
old of all receivers and transmitters you 
used in that mode. Do not include age of 
ancillary items such as separate VFO, 
amplifier, key or bug, antenna, tree 
holding up antenna, operating desk, 
operator, or operator’s dog. 

Each receiver and transmitter must be 
used in a minimum of three complete 
QSOs to be counted in the multiplier. 

If the equipment is homebrew, count 
it as a minimum of 25 years old unless 
actual construction date or date of its 
construction article is older. 

Transceivers score as separate receivers 
and transmitters of equal age. 

New Bonus Scores 

To reward those using older gear, a 
1,000 point bonus will be awarded to 
every CX participant who operates the 
same model rig as their Novice station. 

One receiver and one transmitter may 
be counted and are worth 1,000 points 
each. 

1,000 point bonus will be awarded to 
every CX participant who operates a 
Harvey-Wells receiver or Harvey-Wells 


Transmitter. 
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One receiver and one transmitter may 
be counted and are worth 1,000 points 
each. Please note these bonus points in 
your score summary. 

You can prepare a grid like this as a 


SCORE 


SumMary: 
of QSOs 
i 
= [0 | 0 [aso 
es 
ee 
CE 
RIG AT-1 435A 
Rabie fe 
Benenden aa 
pin BH 


Please send a copy of your log and a 


Total age of 
gear used to 
make QSOs 


listing the equipment used with ages for 
each mode. 

Other information such as most 
interesting QSO, rig with the worst chirp, 
unusual events preparing for or during 
CX and interesting stories about your 
classic gear would be appreciated and 
used by the CX editor. 

Also, please send pictures of you, your 
shacks, and antennas. 

Wertlitiecates’ -and. sappropriate 
memorabilia are awarded every now and 
then for the highest score, the longest 
DX, exotic equipment, best excuses and 
other unusual achievements. 

Send logs, 
pictures, etc. to J.D. “Mac” Mac Aulay, 
WQ8U, using the contact information 
listed above. 


comments, anecdotes, 
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The CX Newsletter and announcement 
CX. will abe 


www.classicexchange.org. 
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Hammarlund HQ-180A 
Wrap-Up 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


After my HQ-180A concluded in ER 
#281, October 2012, I’ve received a few 
comments that need to be shared in a 
final wrap-up to this 3-part article. 

On page 26, ER #281, about the 
Mallory type FP electrolytic can 
capacitors, I said that I didn’t know what 
“FP” exactly means. Keith Kunde (K8KK) 
wrote to let me know that “...Mallory’s ad 
in the 1953 ARRL Radio Amateur’ 
Handbook (ads, page 35) says ‘FP’ stands 
for ‘fabricated plate.’ ” 
“the rest of the story!” 

Ken Gordon (W7EKB) has analyzed the 
HQ-180A noise limiter and has provided 


some additional information that greatly 


So now we know 


adds to my brief description of the noise 
limiter circuit. Here are Ken’s comments. 

“... Having devoured your article(s) on 
the HQ-180, and having taken very 
seriously your remark concerning the 
HQ-180 noise limiter, | have “hacked” 
out of the HQ-180 schematic the noise 
limiter circuit, see figure 1. I find the 
circuit to be quite a bit more complex 
than you indicated in your article! 

For one thing, it is obvious that the 
noise limiter is “automatically adjusted” 


January 2013 39 


Audio 
Input , OlmF 
ERENIN 
Poelany, 


Clipping 
From AVC Buss Level 


, OlmF 


470k 


“In my opinion, 


in order to use this 
Audio Goin NL in a home-built 
<j ——— po DUT IO or home-designed or 

1MEG Out 5 
modified receiver as 
you suggested in 
your article, one 

Audio 

penton es should (1) ground 


the bottom end of 
the clipping level 
control ,bandwn2) 
that 
connection to the 


eliminate 
audio output 
transformer. 
However, at this 
point I am not 


Figure 1: Simplified, Redrawn Schematic of the HQ-180 
and HQ-180A Noise Limiter vo 


on. the fly to, a,,certain, extent) bythe 
various connections to the AVC buss 
through the “Mode” switch, and these 
‘adjustments’ appear to be different for 
AM vs. SSB/CW, and, in fact, the NL 
appears to be also ‘adjusted’ by 
connections to the variable selectivity of 
the IF strip in the latter case. 

“Another thing is that there is a 
connection from the bottom of the audio 
gain control to the output of the audio- 
output transformer. I assume that this is 
an attempt by Hammarlund to provide 
some negative feedback in the audio 
system to overcome some of the distortion 
caused by the NL, but I am not certain 
about this. [Ken is right, the lead between 
the 1-Meg audio gain pot and the 27- 
ohm (R77) provide 
Hammarlund’s ‘auto inverse feedback’ 
circuit that I discussed on page 33, ER 
#281, where I disconnected that 
connection to disable the auto feedback 
network. | 


resistor 
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certain about either 
oficie sthrese 
suggestions either. 

“In any case, if you have time sometime, 
it would be nice if you would examine 
that NL circuit in greater detail and, 
perhaps, explain how it might be 
in other 
[Experimentation would definitely be 


incorporated receivers. 
required within other receivers to get the 
correct amount of negative voltage 
coming in from the AVC buss to properly 
bias the “lifted” HQ-180 circuit.] 

“I might add that many years ago | 
owned a set of the RBB/RBC receivers: 
those receivers had the very best audio- 
limiter I have ever used, and I have always 
wished I could duplicate it somehow in 
other equipment I own and operate...like 
my HW-16, among others. 

“BTW, I show, on my schematic, the 
NL ON/OFF switch in the opposite 
condition as it is shown in the (very 
messy) Hammarlund schematic. I.e., the 
NL is shown in the ON condition, rather 
than the OFF condition.” 

gad 
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¢ The Capital City Hamfest 

Saturday, February 9, 2013, 0900 - 1300 (Vendor set-up 0800) 

This is fun event for amateur radio and electronics hobbyists. Get together, sell 
excess equipment, see friends, buy gear and parts you need, meet folks you’ve met on 
the air, and beat the winter blues. 

Location is the Memorial U.C.C. Fellowship Hall, 5705 Lacy Rd, Fitchburg, 
Wisconsin, Admission is $5, under age 13 is free. Vendor Tables - $10. 

Advance tickets and tables can be ordered and prepaid (cash, check, or PayPal) 
before January 20, 2013. Be sure to order your tables in advance, as space is limited. 

For more information, visit: http://www.wd8das.net/hamfest.html or contact Steve 
Johnston, WD8DAS by email wd8das@arrl.net 

¢ Jan 5 - Ozark Mountain Hamfest, Springfield, MO 

see http://www.w0omd.org for more information. 

* Jan 19 - North Kansas City, MO Hamfest and EMcomm Expo, Alan Altis - 816- 
204-5962, info@northkchamfest.com, http://www.northkchamfest.com 

¢ Jan 26 - Winterfest 2013, Collinsville, IL, http://SLSRC.ORG 

* Feb 2 - Mine Creek Winterfest, LaCygne, KS, Ron Cowan, KBODTI, 
kbOdti@arrl.net, 913-757-3758, http://www.arrl.org/hamfests/mine-creek-winterfest 


RNR 


Call your friends and attend a winter hamfest! 
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“Thank you” to everyone who has recently sent in photos, and they will be running 
as soon as possible. Weegee, the ER traveling photographer says, “This column is 
popular, but it can’t run without photos. Help keep my Speed Graphic active! We 
are always looking for good photos, especially attractive photos for Electric Radio 


covers.” 


This photo was taken Saturday, October 27, 2102, in Reno, Nevada, at the Reno 
Fall Ham Swap. Shown left-to-right are Henry Rogers WA7YBS, Sharon Rogers 
(KK7ED, Chuck Cusick (K@DWC), Rex Reiland (KE7MFW), and Carla Cusick 
(W4DVQ). They’re all active in the Northern Nevada AM, Vintage SSB and 
Military Radio community. (Photo Courtesy Mike Student, W7MS) 
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These two photos are of mobile 
installations that Bill Hooper (KF7AR) 
has run through the years. The subject 
is the difference in mobile stations - the 
one at the left, showing the Howard 
receiver, was taken in the very early 
1950s and was about the third mobile 
station Bill had - it was in a Ford pickup 
- and the other picture above was taken 
about 1980 and shows the inside of a 
Chrysler passenger car. Bill says, “... The 
interesting thing is that the approach to 


both installations is the same - I never changed my preference for equipment facing 
me from the passenger seat (or the arm rest between the seats. The Ford mobile 
saved my bacon as I broke an axle out in the boonies one night and (way before 
cell phones) the only way I had to summon help was the mobile rig. It was set up 
for 10M only and nobody was listening that late at night - fortunately I had a 500 
foot roll of dynamite wire in the bed and so I strung a wire from the base of the 
10M (Premax tri-mount police whip) to a cactus some distance away and with the 
Elmac I was able to bust into a local rag-chew net and get them to call my dad who 
came and rescued me!” 
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this console his “Collins Cubby Console 


The photo to the left is of a 
43-plate cap that Rich, 
KC9GQ has. Rich says that 
he still needs a similar 23- 
plate cap for his Reinartz 
Tuner reproduction project, 
“..or I would consider 
(reluctantly) turning a 43 
into a 23. The front sub- 
panel is 4.5" square and 1/ 
8" thick. Bakelite rotor 
bearing blocks are 1.25" X 
1" X 0.25". Stator plates are 
3 5/16" diameter, rotor 
plates are 2 23/32" diameter, 
and stacking bolts are on a 
1.5" radius. Maximum 
depth behind the attached 
sub-panel is 2 5/8" (to heads 
of rear bearing block 
mounting bolts). Outside 


diameter of the annular dial 
_| _ plate is 2.5" and knob is 27/ 

32) ‘iene Any assistance in aes such a beast will be deeply appreciated! 73, 
Rich KC9GQ, email: rco@lowell.edu” 


WOME §=FaNLoIavE 


Ted Hartson, WA8ULG, wrote to mention 
that he enjoyed George Misic’s (KE8RN) 
article, The First FM Tuner for 
Automobiles in December ER #283 and 
sent the photo to the left of a Motorola 
FM-900 FM tuner. Here are Ted’s 
comments: “...I wanted to comment, as a 
kid that quit school to go to work in a 
radio shop in 1958, we had a Motorola 
display with several after-market 
Motorolas for car use. In that display was the Motorola FM-900 tuner, a hybrid 
(12-volt) under-dash FM receiver that remodulated to the high end of AM 
broadcast band. I see the FM-900 mentioned in a 1959 Motorola annual report. 
I don’t dispute the uniqueness of the Lincoln radios that he mentions, but the FM- 
900 was in the market and installed (by punks like me!) in lots of high end cars in 
the late ‘50s. If not first, it at least deserves an honorable mention. 73, Ted Hartson, 
WAS8ULG.” 


ER 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Reprint of instruction book for 
RS-6A survival radio and 9 pages of 
schematics. $10 including shipping. Harold 
Wright, hdw53 @centurytel.net 334-347- 
0393 


FREE: Two Navy RBB and RBC receivers, 
pickup only in Miami area, complete, 
unmodified, all tubes in cases. Charles 
Lauter, 305-252-0163 


FOR SALE: Johnson Ranger II, $350 


shipped to your door. 
KD8PD @SSSnet.com 
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S Deadline for February 2013: 


Telephone: 720-9247 ee 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


@ Friday, January | 251 


FOR SALE: Collins 75A-1, Galina 75A- 3 
receivers. Please call for more info. Rudy, 
W2ZIA, 716-937-9279 


FOR SALE: T-368C transmitter that has 
been in dry storage 20+ years. All original, 
unmodified, but missing the VFO/Exciter 
unit. Pick up only on the 700 pounder, 
$400. Also C-1123 Control, (GRC-26), 
$20 + shipping. Can email pix on these 
items. Harold, hdw @centurytel.net, 334- 
347-0393 


FOR SALE: Three (3) EF Johnson 4-pin 
ceramic twist sockets for #210 for TNT 
210 transmitter. $7.50 each. Richard 
Cohen, 813-962-2460 


FOR SALE: Hallicrafters BC-939 gray 
antenna tuner $500, also have parts from 
a black version also. All plus S&H. Doc, 
KOGRM, 701-258-6747 


FOR SALE: Drake C-Line/AC-4, MS-4 all 
restored, 13 extra crystals and all filters. 
$1200 plus shipping in 48 states. Ken, 
K8JYG, Kennethartim @ att.net 440- 257- 
9587 
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ee 
Estes Auctions 
Specializing in Vintage Radios 
aieh—— Complete Auction & Appraisal Service 


VERY SPECIAL ITEMS! 


Vintage Radio Auction 
Saturday, January 19, 2013 - 104m EST 


At the Expo Auction Center: 8157 Garman Rd., Burbank, OH 
Fron I-71 Exit #204, turn south on SR #83, then turn left at Love’s gas station on Garman Rd., follow it 3/4 mile to the auction. 


These types of pieces very seldom go up for auction, so make your plans to join us for 
our first auction of the New Year! 


Marconi 106B 
Marconi Spark Transmitter 1916 
Marconi Wireless Telegraph Large Tuning Coil- Marked 
Marconi Wireless Telegraph Large Tuning Coil- Unmarked 
Radio Corp. Of America Wireless Telegraph Tuning coil- Marked 

Excellent Grebe CR-12- working well 

Excellent Grebe RORK Amplifier Working Well 
Rare Marti 2R10 Receiver- No tubes 

RCA Type B Amplifier for IP-501, ect... 
Ultra rare Ducretet JDM frequency changer ca. 1925 
Rare WWI Ducretet oil cup spark key 
Very rare Clapp-Eastham Boston Jr. Key- miniature version of the Boston Key 
Federal 141 Receiver in nice original cabinet 
Restored Murdock spark transmitter Knife Switch 
Galvanometer circa 1900 just as used in Marconi’s first stations 
Superb Perkins loose coupler 
Antique Wimshurst generator 
1920s French Crystal radio with earphones marked “Radio PP” 
English Elliott Brothers spark key 
National HRO-6T receiver + Coils and PS — One of two known to exist! 
Unmarked British brass & mahogany spark key 
Marconi Wireless Telegraph C. brass spark key 
Antique British brass polarized relay as used in Marconi’s coherer receiver 
AMRAD 3500-2 & 3730 BC tuner and receiver — restored 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 


Ph: 330-769-4992 + Toll Free: 888-769-4992 « Fax: 330-769-4116 
www.estesauctions.com 
Email: estesauctions(@ aol.com 


Early sale with part sets, parts, radios to restore, test equipment and more- 8:30a.m.-10:00 a.m. 
Terms: Cash/Check/Visa/MasterCard; 5% Gallery Fee 
Richard Estes, Auctioneer -- Radio Call Sign K8LRY 
John Estes, Auctioneer -- Radio Call Sign KB8GEC 
Cledis Estes - Auctioneer * Mark Delauter - Auctioneer * Cindy Brown - Auctioneer * Bob Dobush - Tubes * Bob White - Tubes + Kim Graca - Tech. + Allan Ferris - Set up 
Call Us to Sell One Radio or Your Entire Collection! We offer pick-up service for your collection. 
auctionzip.com #20507 
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‘ Direct-Digital VFO Kits with Companion Amplifier for Tube Rigs! ) 


a 


cdl 
. ? 
Cae fe LETS 


¢ Buffer Amplifier drives DX-40, DX-60, Harvey-Wells Bandmaster, HT-40, 2NT, 
T-60, Valiant 1, Adventurer, Challenger, Eico and many other tube rigs. 

¢ VFO Based on May 2008 QEX and June 2011 CQ articles 

e All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAT RT Ta 

and Transmit Offset 

° Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 

Noise 

* Flash Memory Storage for Frequency Configurations 


¢ Demonstrated at Dayton and Boxboro 2012! 
See www.WAIFFL.com for articles, ordering and technical information 


James D. Hagerty, WA1FFL 
Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 


401-624-4739 j.hagerty@att.net 


oY 


FOR SALE: Kenwood TS-780 V-UHF all 
mode transceiver, $300. Yaesu YS-500 
UHF/VHF ave/pep SWR & Watt meter, 
$65. Elmac AF-67 transmitter, $90. Eimac 
4CX-1000A ceramic tube pull, $100. 
Waters Channelator Model 348 crystal 
control unit for Collins M2 or S-line, $25. 
JAN 872A NOS tubes, $30 ea. Small 19" 
rack cabinets 33" & 20" high, desktop 
cabinet for 19" x 8.75" panel. ARRL 


Handbooks 1960s. Add shipping or PU 
near Cleveland, OH. Phil, W8O0ZM, 
xion@ncweb.com, P.O. Box 5276, 
Willowick, OH 44095 


FOR SALE: Icom R-71A w/remote, mint 
condx, $315; RCA 110 tube tester- 
$75;Swan 350/ps-$215; old QSTs-free. 
WANTED: Drake 2NT. Carter Elliott 1460 
Pinedale Rd., Charlottesville, VA 22901, 
434 566 8767, celliott14@aol.com 


mternational radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAFAD aS. 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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Alameda, CA 94501 


FOR SALE: Collins 2I-E five or one kW 1950’s-era broadcast transmitter in like 
new, original condition. It’s been operating crystal controlled on 3870 and now 
runs on 220V single phase. Was operating on 3 phase. It’s in 3 bays that detach 
for easy moving. The large, heavy plate transformer is external. It comes with a 
rebuilt air cooled final amplifier tube (1 of 2). It also includes an air cooled dummy 
load. Price is reduced from $4000.00, my purchase cost, to $2500 for a quick sale. 
Don’t submit a lower offer. Sam Thompson, W6HDU, 1031 San Antonio Ave, 


510-521-1429 


FOR SALE: Heathkit DX-100 front panels. 
Brandnew, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


ANTIQUE RADIO AUCTION: Feb 16, 
2013. Bid Card $5 with $20 annual 
membership. The First Presbyterian 
Church Grand Street Center 146 N. Grand 
St. Orange, CA. 9:00 AM Preview, 10:00 
AM Auction. More Information: 
antiqueradios.org/events.html or 714-263- 
5547 


FOR SALE: Riders Perpetual Trouble 

Shooter's Manuals, most editions #1 thru 

#20, $19 ea. Collins and Heathhit manuals. 

Radio handbooks, magazines, catalogs. 
Electric Radio #284 


Al, NI4Q, POB 690098, Orlando, FL 
32869. 407-351-5536, ni4q@juno.com 


FOR SALE: Signal Corps R-270/FRR 
Receiver (SP-400 with auxiliary crystal 
bank) with PS, collector grade, offer. 
Marconi CSR 5A communications 
receiver, VGC, $450; National HRO 50T 
VGC w/6 coils, $350; National HRO 60R 
(large package) VCG; Hallicrafters SX- 
28A, GC, needs recapping, $300; RCA 
AR-88 receiver, VGC. Will consider trades 
for modern gear. WANTED: Schematic 
for 1934 Western Electric 15A police 
transmitter. Gary, KEGLH, 209-286-0931 
or email: k6glh @volcano.net 
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~ 2 307-6315 


1135 South Greeley Highwa 
Cheyenne, Wyoming $2007 
By appointment only _ ya 


FOR SALE Drake TR-4C/AC-4/MS-4 fully 
reconditioned, with re-built AC-4 $850 
shipped in 48 states. Ken, K8JYG, 440- 
257-9587 kennethartim @ att.net 


FREE: WWll-era US Navy DC generator, 
CBF-21263A. Pick up only. Bill Swiger, 
304-842-4635 


FOR SALE: German Receivers, Large 
and Small, Table Models, Large Consoles, 
Also a RCA INT 1 Made by Grundig for 
RCA for American Market. Call Howard, 
301-320-3028 


FOR SALE: 1938 Zenith floor console 
radio, Model 125265, Long Distance 
Radio. Complete in good condition, Radio 
needs work, good restoration project. $300 
negotiable. Wild Bill, 303-979-1860. 
wildbillKOIKP @ aol.com. 


FOR SALE: NC-240D with speaker; three 
HRO seniors; HRO-5RA1, priced 
reasonably, email for details. George 
Babits, W7HDL, 167 Highway 93 South, 
Salmon, Idaho 83467 
gbabits @custertel.net 


FOR SALE: HV Rectifier tubes: 4B32 $10. 
5544 $40. Filamenttest OK. 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX @earthlink.net 


Plus Postage. N4GL, 
sjotrollet@ yahoo.com 


FOR SALE: Rare 64 tube, 
dual Wadley Loop, 
synthesized National 
WRR-2 receiver. 
Hallicrafters SX-62 with big 
10-inch 600-ohm 
Hallicrafters speaker. Also 
Hallicrafters SX-71. Both 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @® Fax: 330-769-4116 
. www.estesauctions.com ® Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


Hallicrafters have been restored and are 
in perfect condition. Chuck Felton, KD@ZS, 
Felton Electronic Design, 1115 S. Greeley 
Hwy, Cheyenne, WY 82007. 307-634- 
5858 email: feltondesign @ yahoo.com 


FOR SALE/TRADE: Heathkit and 
KnightKit manuals; Magazines: “CQ” 1945- 
2006, “73” 1960-2003, Ham Radio 1968- 
1987; Handbooks: ARRL, RSGB, Editor's 
and Engineers. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q@juno.com 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
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Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, KiTLI, 508-965- 
7400 


FOR SALE: Electronics stuff, reducing my 
50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $360K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAu, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAGIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by email: 
ajd4200 @charter.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http:/Awww.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 73: Ken, 
www.RadioReprints.com. 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 
williamperrycompany @insightbb.com, 


502-893-8724, FAX 502-893-9220 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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ELECTRONIC SPECIALTY PRODUCTS 


14,206, G9NH2 USE 


| electronic 
Specialty 
Products 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz @cox.net 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 
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and are available in three versions: 


guarantee. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KA4NYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


WANTED: Extra nice Hallicrafters SX-25. 
Frank, lawweek @ earthlink.net 

WANTED: Hammarlund HQ-180 or ‘180A 
clock or no clock, good working condx, 
good to very good cabinet and panel 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) .............0000 : 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 | 
VAG Worry, wertaeecteccow eee rencen onene Generate ae teaeee me cess 
Shipping, each limiter ................ssccseeceeees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 
Electric Radio Store 
720-924-0171 
WWW.ERmag 


original knobs Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-435-4975 or 716- 
598-5205 


WANTED: Allied Knight DXer two (battery) 
tube receiver. Schematic or manual for 
Sonar quad-bander. John, KU6X, 909- 
981-6759, KU6X @arrl.net 


WANTED: Clegg Zeus transmitter and 
power supply/modulator unit with cable. 
Also Interceptor B receiver. Both in good 
condition. Also need good 4CX250R. Tom, 
K8LZF, Rufftd@hotmail.com 517-927- 
8323 


WANTED: Technical Material Corporation 
TMC PAL-500 RF deck complete or for 
restoration. PAL-500 parts: TF -180 
filament transformer, PSP-500 LV 
transformer TF-10027, TF-5000 inductor 
Contact Brian Jarman email: 
woodwork @dccnet.com phone:604-591- 
1841 


WANTED: ARRL book “Tune In The World 
with Ham Radio,” 8th edition. Ed Fluhe, 
WA7DAX, 1649 E Stratford Ave, Salt Lake 
City, UT 84106 801-598-9217 


WANTED: National NCX-3 meter. Gene, 
WBOSWW, 701-255-0501 or 
marel18 @ midco.net 
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TE SOUTHERN CALIFORNIA ANTIQUE RADIO SOCIETY 


2013 VINTAGE RADIO AUCTION 
SATURDAY FEBRUARY 16TH 


FIRST PRESBYTERIAN CHURCH 
GRAND STREET CENTER 
146 NORTH GRAND STREET 
ORANGE, CA 92866 


SCHEDULE 


7:30- 8:30 AM: AUCTION ITEM CHECK-IN 
9:00 - 9:45 AM: AUCTION ITEM PREVIEW 


10:00 AM: 
NOON - 1:00 PM: LUNCH” 


*- ANNUAL MEMBERSHIP $20. 
- MEMBERS ONLY BID CARD $5. 


SCARS AUCTION BEGINS 


THIS IS AN INDOOR EVENT 
AND WILL TAKE PLACE - 
RAIN OR SHINE! 


- LUNCH PROVIDED TO MEMBERS WITH BID CARD PURCHASE, 
- FOR MORE INFORMATION VISIT HTTP:/WWW.ANTIQUERADIOS.ORG/EVENTS. 


WANTED: HQ-180A for “parting out.” Need 
variable caps, IF cans. Also need BC-221 
or similar with the book. D.C. Fairbrother, 
KIFKW, 1-802-334-5496 or 232 Bigelow 
Bluff RD, Newport VT 05855-9585. All 
Answered. 


WANTED: Junker Invader 200, need it to 
have a good front panel. Dennis Jones, 
K6RCL, 805-450-0383 


WANTED: WWII Japanese military 
transmitters, receivers, accessories. Any 
shape or form. Also, related documents 
and data. Contact ah6cy @arrl.net or 415- 
713-0369 


WANTED: Clegg All Bander HF Converter/ 
Spkr for Interceptor receiver. Larry, 
W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


WANTED: New or used 211, 211D/E 
VT4C, 242, 845, 212, 12AX7,6L6, 
6SN7GT, 2A3, 245,345, 5U4G, 5AR4, 
6550, EL34, KT66, KT77, KT88, 300A/B, 
350B, 274A/B, most tubes by Western 
Electric. A. R. OConnell 55 Indian HL, 
Florence, MA 01062 413-212-6734 

WANTED: All Vintage Hi-Fi Speakers by 
Jensen, Altec, Tannoy, Lansing, 
Motiograph, JBL, Stephens, Tru-Sonic, 
Goodmans, EV, RCA, Western Electric, 
Electrical Research, Vitavox. Quad. 
Working or not. A. R. OConnell 55 Indian 
HL, Florence, MA 01062 413-212-6734 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


AWA) Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
S——® awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 
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WANTED: Tube Hi-Fi Amplifiers & 
Equipment by Altec, Scott, Dynaco, Eico, 
Fisher, IPC, Harman Kardon, Leak, 
Marantz, Mcintosh, Pilot, RCA, Scott, 
Thordarson, UTC, Western Electric. Not 
working ok. A. R. OConnell 55 Indian HL, 
Florence, MA 01062 413-212-6734 


WANTED: R-1051B—Who fixes them? 
Rick Sitz, 5210 14th St W #57, Bradenton, 
FIins4207 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK SG14_  35F, 
agwnorden @ aol.co.uk 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcg.com 


WANTED: Hallicrafters DD-1 receiver 
audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
RodPerala@aol.com, 303-324-2725 


WANTED: Hammarlund R-620 JAN 
version of SP-600JX28 receiver. 413-527- 
4301 George, K1ANX @charter.net 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 
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WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


Electric Radio Custom 
Coffee Mugs! 

These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 


Shipped. by UPS... ..c...sa@scneus $22.00 
Or on the Internet: 


www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 


540-286-0176 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404 


Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


~ Series 1» Disk 1 
R.L. Drake Co. 


and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 
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WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


January 2013 


Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 

Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 
Set of 15: $17.25 + $9.95 S&H 
Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


Your Resource for * * Collins Radio * * 


Offering Unparalleled Free as wellas.. 
° Exciting Member Benefits 


¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 


Come SEG what the excitement is about 
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WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: LS-7 speaker, appearance not 
important, speaker must be operable and 
in good condition. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612 after 6 
PM EST 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED; 330 mH inductor, L5, L7 or 
L10 from Hammerlund HQ-170 or HQ- 
180. Art Hogrefe, N3FEB, 3140 Sheffield 
Dr., State College, PA, 16801 
arthogrefestatecollege @ verizon.net 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 


Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 
Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VISA G2 ee 
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WANTED Meter cover or complete meter 
for SX-100. The meter from an SX-96 or 
SX-99 will also fit. Call evenings at 607- 
754-2848 before 8PM eastern time. Leave 
message and | will return your call, or 
email wa2ejt59 @stny.rr.com Thank you. 
Joe Long WA2EJT 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


January 2013 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


air. 
Need help, but not a full restoration? Worried about shipping a 90-pound desk 

crusher? Don’t fret....we have special test fixtures to service individual plug in modules 

and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 
Please visit our web page, http:// 


www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 


for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


\.OAMPS. )/ 


a > 
° 6 
y 40 -39 
° E 2 
SX pRRIER SUp,, oe 


at our special introductory price and make 


your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
_.«< | Telephone: 985-249-6467 
Fax: 985-249-6468 


oO 


SURVIVI in(e Surviving Technology 


By Bruce Vaughan, NR5Q 

Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
5 f forward, stoutly built, and Bruce pro- 
1 oy vides all the details to successfully build 
BRUCE VAUGHAN, NR5Q #Qta based on his 60 years experi- 


ence. 


Available from the Electric Radio Bookstore, see page 63 for ordering information! 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

ate for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch.html 

° Single Issues: $3.85 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertiSing.------------------------------------------ nnn nn nn nn nnn nn nn nnn nnn nnn nnn nnn en nnn nnnnnnannnnnns $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


NE W! Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his ca- 


reer as an airline pilot should appeal to anyone with an avation intrest, or who has flown on a commercial 
airline! 14chapters:and:mamy Vintage PNOtOS....0r iirc ..cc-ceerccaessstecduccsacentecscedt as Rondon Sues det seee each nceahee enema $8.60 
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Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


BNO 0 ne $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------------------------- 2-20-2222 een -n ne nee == $24.95 - 10% - $22.25 
Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s also about 
building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with complete 
information and schematics!----------------------------------------------------------------- $27.95 - 10% = 24.95 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photoS.-------------------------=------ 
mon nen nn nen nn nnnnn nnn nn nn nnn na nnn na nnnnn wanna na nnnnnnnanennnen na nnnnnnnnnnnn anna nnnnn neem nanan nnn nnn nnn nnn nn nn $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


AAVEMMISEMENIS. --------------------- nnn n nnn n nnn nnn nnn nnn nanan nnn n nnn nn nn nn nnn nn nsec enn anne nnn nn nee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. ---------------------------- $= == 2 =n nnn nnn nn nnn nn nnn nn nnn nnn nn nnn nn nnn nnn nnn nn nnn nnn nnn nen nnn nannies $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
Saar aan una eT aR eRe ateteteteitateteiaeieitaiaiieiiateaietantentmmientimaiinamamieamemimatmentemmmmtmamtmatmt $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------.......... ee corner eee nce nnn ene nen en enn ne $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
wenn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nen nnn nnn nnn nnn nnn en nnn nnn nnn n nen nnnnnne $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship. ----------------------------------------------------------------- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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NATIONAL RF, INC. 


The Type 2-MQ 
Portaquad is a high- 
gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


BYPASS 


eh htt sd T-Pad Attenuator 
operations. 
iy cares di Provides -35db, -35db, -20db, and 
The mechanical de- : ; 
: -10db attenuation steps in 11 
sign allows it to fold i Pee 
possible combinations. 


in a container. The 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 

Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 
(Medium Available by Special Order) 


container also acts as 


119 E. George St 


- m1. 1%. \\ Batesville, IN 47006 
Manuals \ Manuel em | 


Order on-line at: 


e are your 1-stop sourc 
www.w/fg.com Ww oe pers 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 


(812) 932-3417 PayPalk 
800-807-6146 US only y 


customer satisfaction guaranteed! 


DISCOVER 
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Subscription Information 


Published Monthly 
Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or  leditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
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